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You'll like the sound of this: You 
can go up to 100,000 miles before the 
first scheduled tune-up with a Vortec 


engine in a Full Sue У тек. 
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"Maintenance needs vary with use and driving conditions. See your owner 
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As you begin your search for the 
ideal home theater audio system, 
ask yourself what's important: 


Or is it the size of the sound? 
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It has long been assumed that bigger equipment means better sound. Not anymore. Bose” Lifestyle” 
systems allow you to enjoy better sound with less clutter, less equipment and less complication. 
ә A single, 2%" high music center replaces an entire rack 
of electronics and includes a built-in CD player and AM/FM 


tuner. е Tiny Jewel Cube" speakers are about the size of a 


| computer mouse. And hidden away out of view is the 
Acoustimass” module for purer, more natural bass. Your favorite Ж ы | 
music, movies and sports programs will come to life in a way you 
simply cannot imagine. ê Home Theater Tech- 
nology summed it up by saying, “Everything is $ — 
included and carefully thought out.... The performance is awesome."* е Please 


call for your complimentary guide to our Lifestyle" music and home theater 


systems, and for Bose dealers near you. Then compare the size of Bose sound 


to the sound of the biggest equipment you can find. 


1-800-444-BOSE Ext. 481 ww w.bose.com 


© 1997 Bose Corporanon N98 3076; * From a review of the Lifestyle” 12 home theater system 
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Underwater camera 
that zooms; the 
brightest star; personal 
weather-watcher; 
upscale Jimmy; 

digital baby grand. 
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How 56Kbps modems 
work; brainy facts; where 
cobwebs come from. 


СТЕ МАСЕ eS Е ЕС NOLOGY 


32 Electronics Newsfront Minuscule 
trés-cool DVD players; radar flashlight. 4 Е 


' Science & Technology Newsfront E] Nino strikes 
again; ballistic tongues; gamma ray bursts. 


60 Battle Boat The Navy's new Mark V can get SEALs 


in and out of combat around the world— fast. It'sthe new all-in-one digital link. 
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HOME TECHNOLOGY 


43 HomeTechnology Newsfront Infrared smoke 


detectors; storm- and burglar-proof doors, windows. 


patients—without debilitating side effects. 


COMPUTERS& SOFTWARE 


76 Carbon Monoxide Detectors Their reliability has 
recently been questioned, but the bottom line is this: 


You still should have one in your home. 


38 Computers & Software Newsfront New phone 
dme 


AUTOMOTIVE 


Mach 1 on the ground; the new 
true Porsche; self-steering ABS. 


six-inch-long spy planes with tiny 
video cameras can fly down narrow 
city streets or behind enemy lines’ 
They may already be watching you. 82 The Incredible Shrinking Car 
Mercedes-Benz and BMW are 


attempting to make ultrasmall 
cars the people's choice. 


Mach 1 comes 50 years to the minute after his first. 
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Hope, Celebration, and Breakthrough 


FOR THE NEARLY 2 MILLION AMERICANS who have been diagnosed with cancer, 
medical labs have hopeful news. They are only in clinical trials, and some five years 
away from availability for widespread treatment, but cancer vaccines are showing 
clear promise. Ingrid Wickelgren describes the vaccines that use the body's immune 
svstem to attack tumors, and relates successes in experiments on animals and humans. 


After reprising the flight that made him the first man to break the sound barrier, 


legendary test pilot Chuck Yeager said good-bye to the world of fighter planes. 
Yeager spoke to Technology Editor Frank Vizard about the changes he has wit- 
nessed in aircraft and test pilots, and why he is leaving the cockpit. 


Our cover story this month provides a close-up of a breakthrough technology Yeager certainly never imagined: tiny, 
remote-controlled aircraft called micro air vehicles. Don't mistake these pocket-size airplanes for radio-controlled toys. 
Micro flyers are a serious Defense Department effort to pack sophisticated spy gear into remotely operated vehicles 
for battlefield surveillance and other “pilotless” applications.— Fred Abatemarco 


More on the Hindenburg 


“WHAT REALLY Downed the Hin- 
denburg" [Nov.] contains a few inac- 
curacies. The diagram of the inside 
of the Hindenburg describes hydro- 
gen cells inside helium cells, but the 
ship was really built and operated 
on hydrogen only. Hydrogen cells 
inside helium cells were originally 
considered, but the Hindenburg 
designers could not obtain the heli- 
um. Also, your description of the 
Zeppelin NT states that “some 
15,000 cubic feet of nonflammable 
helium lifting gas fills the cells.” I 
think the number should be closer 
to 250,000 cubic feet. 

Don Overs 


deovers @usaor.net 


You're correct in saying 
that the initial, dual- 
cell design never 
actually flew. For 
Hindenburg his- 
torians, here’s 
a view of that 
original plan 
(left). The 
new Zepplin NT has 


meters (about 287,000 
cubic feet), says Mathias Mandel of 
Zepplin. Some 10 percent of that 
volume is air, to keep the ship rigid. 
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a volume of 8,200 cubic 


YOUR ARTICLE reminded me of an 
incident that occurred some 40 years 
ago. Back then, I was a student 
pilot learning to fly in a Piper Cub 
whose cotton fabric covering was 
treated with several coats of nitrate 
dope—including an aluminum- 
filled coating—to protect the fabric 
from the sun’s ultraviolet radiation. 
One evening, while we were stand- 
ing around a coal stove in the office, 
one of the students questioned the 
no-smoking rule. Without saying a 
word, the school’s owner took a 
piece of fabric that had been 
removed from the biplane for repairs 
and threw it in the stove, over the 
hot coals. He just barely got his 
hand away before it exploded and 
blew a sheet of yellow flame out the 
door. I have no doubt that Addison 
Bain has found the truth as to what 
happened to the Hindenburg. 

Frank A. Reed 

Hudson, N.H. 


Tree Planting: a Bomb 


YOUR ARTICLE “Tree Bombs" 
[Science & Technology Newsfront, 
Oct.] caught my eye. This concept is 
not new. A gentleman from British 
Columbia, Canada, had the same 
idea—only he used ice to form the 
cone. On impact, the idea went, 
the ice cone would implant in the 
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Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
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E-mail: reader@ popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 
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ground, the ice would then melt, and 
then the tree would get a good start. 
Jake Patrick 

Dunsford, Ont., Canada 


During the mid-1970s, professor Jack 
Walters and others at the University 
of British Columbia did try to plant 
seedlings by freezing their roots in 
soil and then dropping them from 
airplanes. They also tried placing 
the seedlings’ roots in winged, plas- 
tic, bullet-shaped containers and 
dropping those, says Robin Brown 
from the B.C. Ministry of Forests. 
The experiment failed, largely 
because logging debris on the forest 
floor prevented the containers from 
hitting the ground. The B.C. group 
has since abandoned the trial. But 
Brown says the experiment might 
work better in agricultural fields, 
where no logging debris exists. 


Ozone Challenge 


THE SCIENTISTS mentioned in 
"Attack on Ozone Science" [Oct.] 
who object to the ozone hysteria 
are not, as your article implies, 
crackpots. The questioning of pop- 
ular wisdom is in the best interest 
of scientific inquiry. Dr. Singer, 
Dixie Ray Lee, and others who 
have questioned "politically correct" 
science are in excellent company: 
Columbus, Copernicus, and 
Galileo, to mention a few, would 
applaud those who are willing to 
stand up against popular sentiment. 
Karl Sandberg 
sandberg@yell.com 


ГУЕ OFTEN wondered how chlorine 
in swimming pools and drinking 
water affects the ozone layer. I used 
to work in a water-treatment plant 
and I know that chlorine evaporates 
out of drinking water soon after it is 
exposed to the atmosphere. Does it 
contribute to ozone depletion as it 
mixes with the atmosphere? 
Bob Beckett 
Ooltewah, Tenn. 


When chlorine from swimming pools 
and household bleach evaporates 
into the atmosphere, it is quickly 
taken up by clouds, ice, snow, or 
rain droplets in the lower atmosphere. 
The same goes for the huge amount 
of chlorine released from evaporated 
ocean spray as sea salt (sodium chlo- 
ride) aerosol. These chlorine sources, 
however, are different from human- 
made halocarbons such as CFCs. 
CFCs are not soluble in water, do 
not react with snow or other natural 
surfaces, and float into the upper 
stratosphere, where they destroy 
ozone, according to "The 1994 
Scientific Assessment on Ozone De- 
pletion," published by the World 
Meteorological Organization, in 
Geneva, Switzerland. 


Distant Planet 


CAN YOU NAME a planet beyond 
Pluto in our solar system? asked 
the article "Distant Planet" [Science 
and Technology Newsfront, Oct.]. 
Yes I can—and it's not 1996ТІ1,-. 
Neptune is also farther away from 
the sun than Pluto today. 
Carlos A. Altgelt 
Dearborn Heights, Mich. 


Pluto's orbit enters Neptune's once 
every 248 years and remains there 
for 20 years. The last 248-year cycle 
began in 1979, so Neptune will be 
farther than Pluto until 1999. 


Corrections: Canon's EOS I 
[Anniversary, Nov.] is an Advanced 
Photo System camera. The Canon 
EOS I-N takes 35mm film. 

In "What Really Downed the 
Hindenburg” [Nov.], the head of the 
Zeppelin Collectors Club is Cheryl 
Ganz, and the German engineer who 
warned about the flammable hull in 
the 1930s was Otto Beyersdorf. In 
the disaster, 35 aboard the Zeppelin 
and one ground-crew member died. 

The average person wastes 10 to 
15 gallons per day waiting for hot 
water [Home Newsfront, Nov.]. 
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Letters ^X . Microsoft® Word 97 _ 
word processing 


Addresses X — Microsoft Works 4.5 ^ i. 
database, spreadsheet and more 


Bills... Microsoft Money 98 
budgeting, checking and | 
online banking" 


Research Microsoft Encarta? 97 
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multimedia encyclopedia 


L | Cards Microsoft Greetings Workshop 
ots to do. | home publishing with Hallmark 0 


Games | Microsoft Entertainment Pack: 
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| The Puzzle Collection 


„internet — | Microsoft Internet Explorer a 
| plus 2 free months Internet access' | 


Home 4 
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Microsoft Home Essentials" 98” 


A collection of software 
to help you get things done. 


About $109 


Microsoft 


Where do you want to go today?* 
www.microsoft.com/homeessentials/ 
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Research by Stephanie Beldotti 


THE ER IN McDonnell Douglas’ 
SLAM ER stands for expanded 
response. That means this up- 
grade to the combat-proven 
Standoff Land Attack Missile 
packs improved range and aerody- 
namic performance, plus soft- 
ware enhancements for more 
precise targeting. The missile 
is designed to be deployed day 
or night from safe distances, 
and is not affected by adverse 
weather. www.mdc.com 
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Aqua-Monitor 


SPEEDO'S STROKE Monitor 
provides real-time perfor- 
mance feedback for 
swimmers. The com- 
petitive model ($90) 
helps measure swim- 
ming-stroke effective- 
ness by monitoring 
the number of stroke 
cycles, distance per 
stroke cycle, time, and 
speed. An algorithm 
then calculates a Swim 
Efficiency Index. A fit- 


Ee ness model (also $90) tracks 
time, distance, and calories burned. 


гї. # айу 
1 


( 
ud f 


4), 


Natural 
Conversations 


SMALLER THAN a business card, 
Panasonic's Clip-On notebook video- nae 
conferencing camera features full-duplex х 
sound—allowing two people to speak at the 
same time—for more natural conversation. 

When clipped to the left side of a notebook com- 
puter, the camera swivels horizontally up to 40 de- 
grees, and rotates vertically 120 degrees. Its adjust- 
able-focus lens captures objects from 3.8 inches and beyond. 
Image resolution is 542 by 497 pixels. A tiny microphone and 
earphone are included. Price: $550. www.panasonic.com/alive 
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| Phone à la Carte 


j STRAP THE SMART Phone Add- 
On to select Philips GSM 
phones and you can browse the 
Internet, receive faxes, and ac- 
cess e-mail. The 5.6-ounce de- 
vice features a 640- by 200- 
pixel backlit touch-sensitive 
display. To input information, 
use a pop-up onscreen key- 
board or handwriting-recogni- 
tion software. A personal 
organizer, phone book, and 
calculator are also included. 
Available this winter. 
Price not yet set. 
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| Future Looks 
аке Downhill 


YOU'RE NOT LIKELY to see a 
more rad-looking bike than 
GT's Gearbox. Nor will you 
likely see the bike itself 
anytime soon. Rather, it's 
a wild testbed of concepts 
to be applied to future 
downhill racers. Among 
them is a seven-speed 
E transmission with no 
NUR derailleurs, designed 
ا‎ © to eliminate chain 
4 tightening or slap- 
ping, problems com- 
mon with downhill 
bikes. You can slide 
forward on the seat, 
as on a motorcycle, for 
better weight transfer 
in corners. GT Bicycles, 
3100 West Segerstrom Ave., 
Santa Anna CA 92704. 
www.gtbicycles.com 
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More Fish to Photo 


MINOLTA'S VECTIS Weathermatic APS camera is the world's 
first underwater camera with a zoom lens—30-50mm, which 
translates to approximately 38-63mm in 35mm format. At its 
maximum depth, 33 feet, the camera's built-in flash has a 
range of 29 inches. And a passive autofocus system ensures 
good shots from 19.7 inches and beyond. Price: $500. 


The Color 
of Chlorophyll 


TO HELP SCIENTISTS STUDY marine phytoplankton—micro- 
scopic plants that live just beneath the ocean's surface and 
that are the base of the ocean's food chain—instruments 
aboard the SeaWIFS satellite detect subtle color differences 
to gauge the concentration of chlorophyll in the water. Im- 
ages created by SeaWIFS (short for Sea-viewing Wide Field- 
of-view Sensor) indicate high concentrations of chlorophyll 
in red; low concentrations are blue. seawifs.gsfc.nasa.gov/ 
SEAWIFS/IMAGES/SEAWIFS GALLERY.html 
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Colorful Tires 
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ADD A PERSONAL touch to your car with colored Coraldo tires 
from Michelin. A new chemical elastomer, which accepts spe- 
cial color pigments and retards aging, replaces jet-colored 
carbon black in areas that traditionally protect the tire against 
ultraviolet radiation in sunlight. Michelin, 46 Ave. de Breteuil, 
75324 Paris, France. 
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Cool Camera 

THE SLEEK Agfa ePhoto 1280 combines good looks and 
high resolution. Its CCD captures color images at up to 

1,180 by 960 pixels, and its lens swivels 270 degrees. 

It holds as many as 60 pictures on the included flash 
card. And unlike with most digital cameras, you can 

manually adjust the focus and exposure settings. 

Price: $899. www.agfahome.com 
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Extreme / 
Survival Gear < 


DESIGNED TO protect 
against extreme weather 
conditions, the Lifeblanket 
is a 4-pound, compact sur- 
vival system. A reversible 
fleece blanket with a pro- 


чк a tective sheet and a storm j 

Kin g of Stars ET cover, the Lifeblanket also | X | | 

| snaps together to form a A / 
THE BRIGHTEST STAR in the galaxy is 10 million times as coat or a sleeping bag for 1 j 
powerful as the sun—and in 6 seconds releases the same two people. Options in- | | 
amount of energy that our sun puts out in a year. Named the clude fire-retardant fiber, 
Pistol Star, for the shape of the gas cloud surrounding it, the removable lining, and a 4 
star's significance was recently discovered through instru- heat-retaining storm hood. 4 
ments that detect infrared light aboard the orbiting Hubble Price: $385 to $465. Ki 
Space Telescope. Infrared light penetrates the interstellar Lifeblanket, Box 18214, 
dust that had previously obscured the view of the star. Denver CO 80218. 
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It thes 


The all-new For those of you whose sense of adventure isn't bound by 
- Mazda B-Series Trucks, 
convention or commuter lanes, we present our newest 
А The 84000 4x4 SE Cab Plus (shown') family of powerful Mazda Trucks. Built longer, wider, and 
м comes with: • 4.0L Vé engine + 4-wheel 
ABS » Power rack-anc-pinion steering stronger, they'll tow close to three tons* without ever 
“ Vacuum-operated hub-lock system 
T » Alloy wheels with P265/75R15 white- breaking a sweat. And, with all the rugged performance of 
letter tires • Towing Package • Fog lights | 
* Dual air bags with passengers-side the new double-wishbone front suspension and available 
cutoff switch « AM/FM/cassette stereo 
“ with CD • Cruise control • А/С and more shift-on-the-fly four-wheel drive, these redesigned Mazda 
E *When properly equipped. 'Equipped Trucks are bold enough to run over what they don't run 
-= with the optional Comfort Plus Package 
and graphics delete option. through. Then again, anything less wouldn't be worth owning. 


61997 Mazda North American Operations Visit us at www.mazdausa.com or call 1-800-639-1000 for all the details. 
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Honey, | Shrunk the Minivan 


ONE SIZE BELOW U.S. subcompact cars, the Hyundai Atos 1s 
only 137.6 inches in length. But the Atos seems larger, with 
40.6 inches of front-seat headroom and styling cues borrowed 
from minivans, such as the square rear roofline, headlights at 
the edge of the vehicle, and tires mounted as far into the 
corners as possible. A 1.0-liter engine delivers 55 horsepower 
at 5,500 rpm. www.hmc.co.kr 


Universal Wrench 


THE EXPANDING JAWS of the SocketWorks socket wrench can 
grip square or hex heads in standard or metric sizes, and hold 
the bolt securely until the thumb lever is released. The 10-inch 

wrench fits a socket head range of "s to 2 inch; the 8-inch 
model handles head sizes of As to "A2. Both cost = 
about $20 each. Elco Consumer Products, S 

Box 7033, Rockford IL 61125. 


Wrist Cam 


YOU WON'T SACRIFICE performance for size with 
the Professional Wrist Camera. The 2.5-ounce 
camera, including film and wristband, now 
features aperture control from f4 to f16 and 
shutter control from "zs to ғо. The camera 
takes 8 by 11 cartridge film, the same 
used by Minox cameras. Price: $1,950. P3 
Intl., 71 W. 23rd St., New York NY 10010. 
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Computer 
Projector 


THE ALICE (Advance Light 
Imaging with Computer En- 
hancement) 5000 MX is the 
first projection TV that 
houses a computer system. 
Running on a Pentium 
200MHz MMX processor, 
ALICE can support graph- 
ics-intensive programs and 
display them with a resolu- 
tion of 848 by 600 pixels. 
Features include 32MB of 
RAM, a 4.2GB hard drive, 
and an infrared keyboard 
and mouse. Price: $50,000. 
www.amprocorp.com 
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A Hammock for 
All Seasons 


THE JUNGLE Hammock is 
designed for more than an 
average day's lounging in 
the backyard: It can be 
used as a chair, or as a tent 
that features full netting, 
a flap that keeps out the 
rain, and storage pockets. 
The 52-ounce hammock 
measures 6 by 14 inches 
when stored in its packing 
case and can be assembled 
in less than 3 minutes. 
Price: $180. Outdoor Prod- 
ucts, 4637 S. 300 West, 
Salt Lake City UT 84107. 


Upscale Jimmy 


TO WOO buyers away from 
luxury cars, GMC is offering 
the Envoy, a sumptuously 
appointed version of the 
Jimmy compact SUV. The 
Envoy has leather seats, a 
Bose music system, a load- 
leveling air compressor, 
and high-intensity dis- 
charge headlamps, which 
burn brighter and last 
longer than ordinary halo- 
gen lamps. Prices have not 
yet been announced. 
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Audible Journals 


YOU CAN MAKE your commute more productive by listening 
to the most recent issue of The Economist, National Public 
Radio's Fresh Air or Car Talk, or other information resources 
via the Audible Player. The handheld device downloads as 
much as 2 hours of audio from the Web. You can then turn 
the Audible Player on and listen through a preset 
station on your car radio, or through headphones. 
The player costs $250; content is priced to | 
compete with audio books. 
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Power Scraper 


DOES FACING A BIG paint-scraping job make your arm 
muscles ache in anticipation? The Skil 1910 scraper 
adds power in 2mm reciprocating strokes to ease 
scraping: It has three speeds— 6,500, 7,500, 
and 8,500 strokes per minute. A one-button 
release lets you change accessories with- 
out tools. Price: $96. www.skiltools.com 
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Me:: As in: Mine and only mine. As in: Totally personalized computer. Example: You walk over, sit down, 
+ look at your screen and there it is, your very own Windows® desktop with an update of the latest in 
the National League Pennant race - weather updates from your city, your mom's city and your mom's mom's 


city - a stock ticker with the latest prices of your stocks floating happily along the top - and a Web address bar 
- reduced in size and placed alongside your Start button because that's where you think it should go. 
қ Get the Web the way you want it. Download Microsoft? Internet Explorer 4 now. For you, it's free." 
e 
Y 


Internet Explorer 4 
w 
; To get Microsoft Internet Explorer 4: Download it free from the Web or order a CD, for $4.95, from the Web or at 1-800-485-2048. *Connect-time charges may apply when downloading. ©1997 Microsoft Corporation. 
| All rights reserved. Microsoft, Windows and Where do you want to go today? are registered trademarks and the Microsoft Internet Explorer logo is a trademark of Microsoft Corporation. 


Copyrighted material 


WHAT'S NEM 


16 


% 
a 


X Rolling Directory 


THE DIAL ON Sony's SPP-SS960 digital 
spread-spectrum 900MHz cordless phone 
lets you scroll through as many as 50 
names and numbers with the flick of 
a thumb. Other features include 
caller ID, call-waiting ID, and 
20-number caller-ID memory, 
which are easily read on the 
phone's large three-line 
display. Price: $300. 
www.sony.com 


JVC'S SECOND-GENERATION digital camcorder, the Cyber- 
Cam GR-DVX, captures digital video as well as still images 
on standard digital-video tape. The $2,799 camcorder fea- 
tures an automatic flash for still images, a 2.5-inch color 
LCD monitor, a digital image stabilizer, 10X optical zoom, 
and 100X "super digital" zoom. An optional docking station 
lets you edit video or transfer still images to a Windows PC. 


Bang for Your Buck 


IF YOU LIKE BIG things in small packages, you'll appreciate 
BMW's move to replace the four-cylinder 318is coupe and 
318i convertible with beefed-up 1998 models. The new 323s 
come with 2.5-liter six-cylinder engines, side-impact airbags, 
and rear-seat head restraints, all at a suggested retail price 
of $29,270 (323is Coupe)—only $1,000 more than the car's 
318is predecessor. www.bmwusa.com 
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Get Lost 


WITH NIGHT NAVIGATION, multicourse plotting, and auto- 
matic calculation of the return trail, the Outback ES compass 
makes wayfaring a cinch. Other features include automatic tilt 
and declination correction (so there’s no need to hold it flat), 
plus electronically stored bearings and 200 hours of battery 
life—20 times that of its predecessor. The price is $130. 
www. PrecisionNav.com/pni 
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Studies show that jobs for 


Prepare for today's o 


As an NRI student, you're in 


charge. You decide when and 


where to study. You set your 
own pace. You even build a 
computer system that suits 
your needs and budget. 
Only NRI training gives 
you the 
control you 
want, the 
expertise 
you need! 


With a combination of step-by-step 
lessons and hands-on training 
projects, NRI builds vour skills and 
confidence quickly. You begin with an 
exploration of electronics and move 
on to such cutting-edge subjects as 
virus protection, multimedia 
troubleshooting, PC communications, 
Local Area Networks, and more. 

Best of all, you get the top-notch 
computer and diagnostics you need 
to put theory into practice — and 
start earning while you learn! 


You train with 
and keep the exact 
computer you want 


Understanding that technology changes 
rapidly, NRI has just created its unique PC 
Options Plan. When you're due to receive 
your Pentium? processor-based system, 
you're given options based on future 
developments in technology. You may 
choose the Pentium® 200 MMX" system 
described here or purchase selected 
upgrades at special student rates. It's our 
state-of-the-art guarantee! 

No matter what PC features you prefer, 
you'll get the software and diagnostics 
respected throughout the industry: Windows 
95 (with a guaranteed upgrade to Windows 
98), Netscape Navigator”, and the self- 
booting ForeFront Troubleshooter” diag- 
nostic package. No school gives you more! 
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computer service technicians will be up by 38% in the next 10 years! 


nortunities 


in computer service with NRI’s flexible, 


state-of-the-art training 


A You prepare for 
NEW! A+ Certification with 
PENTIUM® one-on-one instruction 


and NRI’s CD-ROM tutorial 


Throughout your course, your work is 
reviewed and evaluated by your 
experienced instructor. So even 
though you're studying at 
home, you're never alone. You 
can reach your instructor by 
mail, phone, fax, or modem. 
NNUS That's right! With NRI's 
ANN a exclusive Online Connection 
WOWW you can chat with your 
instructor, attend online 
seminars, get the answers to 
frequently asked questions, download 
supplemental materials, find out about 
changes in technology, and more. 

As the culmination of 
vour training, you receive 
NRI's interactive CD-ROM 
with tutorials related to the A+ 
Certification exam. In no time at all, you'll 
have the skills, experience, and confidence 
vou need to sit for the A+ exam and take 
advantage of the booming opportunities in 
computer service. Just think — everyone 
with a computer is a potential client! 


FREE CATALOG! 
1-800-321-4634, Ext. 2865 


Visit our Home Page at 
http://www.mhcec.com 


SEND TODAY FOR FREE NRI CATALOG! 
АМ? i 


VÍ Check one FREE catalog only. 


_| PC SERVICING 

_| Computer Programming 

_| TV/Video/Audio Servicing 

_| Desktop Publishing with PageMaker 


200 MMX” 
COMPUTER NS. 
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YOU GET EVERYTHING YOU NEED FOR SUCCESS 


Ш PENTIUM? 200 MMX " PC Features 16 meg RAM, 256K cache 
memory, and 1.6 gigabyte hard drive for exceptional data storage 
capacity and data access speed 

Ш SUPER VGA COLOR MONITOR Plus 1 meg video memory 

Ш EXCITING MULTIMEDIA PERIPHERALS 8X CD-ROM drive, 

16-bit sound card, and stereo speakers 

Ш FAX/MODEM 35,600 baud for fast communications, plus Netscape 
Navigator” Web browser and ten free hours of America Online 

B DIAGNOSTIC PACKAGE The portable ForeFront Troubleshooter " 
software and CD-ROM for quick detection of system and multimedia failures 
B NRI DISCOVERY LAB Complete breadboarding system to design 
and modify circuits, diagnose and repair faults | 
Ш COMPUTER-BASED ELECTRONICS TROUBLESHOOTING Interactive 
diskettes help vou solve common component problems 

Ш WINDOWS 95/98 UPGRADE Today's popular, time-saving operating 
system 

E CD-ROM TUTORIAL Easy prep for A+ Certification! 


OR GET YOUR 
AAS DEGREE! 


_J Accounting 
_ Business Management 


_| PC Applications Specialist 

_| Networking with Windows NT 
.] Bookkeeping and Accounting 
_| Mastering Microsoft Office 


_| Computer Science 
_| General Studies 


Name (please print) Age 
Address 
City = State Zip 
| CN Accredited Member, Distance 
A Division of The McGraw-Hill Companies Education and Training Council 0101-0198 
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Personal Motivator 


INSTEAD OF BUYING an exercise machine with 
motivational games built-in, you can add the 
Fitness Station, from Assist Interactive Fitness, 
to any aerobic trainer and Sse ase : 
TV. By monitoring motion, ШР Жы аы, 
the Fitness Station provides 15 
input for a variety of 
games—some are prein- 
stalled; others come on 
cards for approximately 
$30. Price: about $150. 


Space Storm анна 


DESIGNED TO study particle de- 
bris that originates from such 
galactic sources as the sun, the Ё 
Advanced Composition Explorer 
is intended to reveal more about 
the origin of matter. Launched 
in August and now in service, 
the spacecraft also detects im- 
pending geomagnetic storms 
and alerts power and satellite 
companies that could be 
affected by such a storm. 


Digital Angles 


Calculating bevel and miter angles en- 
ters the electronic age with the world's first 

digital protractor/angle finder, the Bosch DWM 40 L. 

The device measures from 0 to 220 degrees and is powered 
for 80 hours by four 1.5-volt AA batteries. The price is 
approximately $100. www.boschtools.com 


Speedy Sport-Utility 


THE 1999 LEXUS RX 300 sport-utility vehicle 
is one of the first SUVs to have a unit body 
rather than a heavier, bulkier body-on-frame. 
Fewer pounds means more speed for the 
lean and mean RX. The all-aluminum 3.0 
liter V6 engine uses variable valve timing 
for extra power and torque—a first for SUVs. 
Available next month. The price is not yet set. 
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Weather Watcher 


WORRIED ABOUT the weather spoiling your fishing 
trip? The Oregon Scientific All Hazards/Weather Alert 
Radio takes advantage of new federal broadcasts 
that warn of regional and local severe weather. A 
handy compass atop the radio twists out for use. The 
Model WR-8000 (about $70) sounds an alert, flashes 
a red light, and turns on the speaker to warn of 
impending trouble. A $50 desktop version is also 
available. www.oregonscientific.com 
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Digital Couch Driving a РЫ, 
Baby Grand SSS 
THE YAMAHA Disklavier ATTENTION, AUTO si wll No more balancing a Playsta- 
2 i bai tion or Nintendo 64 driving wheel on your lap. Instead, you 
GranTouch is the first com- Д SEA : Д 
Ие CR sit on the base of InterAct's V3 Racing Wheel to keep it 
жн n ша: d steady. The height and tilt of the wheel adjust to fit a range 
P of body sizes. You can create and save one custom setup of 
and feels like a baby 7 E | ; | 
БИ ТЕНЕ the wheel's programmable buttons at a time. Foot pedals are 
ү: stroke Ric ми included. Price: $70. InterAct Accessories, 9611 Pulaski Dr., 
3 i | Ste. 309, Baltimore MD 21220. www.interact-acc.com 
trical signals to produce 


music digitally. 

Play and record 
music, listen to 
composers, or ex- 
periment with the 
variety of musical 
instruments, voices, 
and sound effects 
stored on the 
piano's synthesizer. 
Price: $15,495. Yamaha 
Corp. of America, Box 
6600, Buena Park CA 90622. 


Speed Reader 


HOW FAST IS YOUR fastball? If you're pitching a Rawlings 
Radar Ball, you can read your speed from its built-in LCD. Tap 
the ball once to turn it on. When you release the ball, a mi- 
crochip inside is activated. When the ball makes contact with 
the catcher's mitt, the processor stops, then calculates the 
speed. Model 60 assumes the Major League pitching distance; 
a model for youngsters is geared to 46 feet. Price: $35 to $40. 
Rawlings Sporting Goods, Box 22000, St. Louis MO 63126. 
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L umina L T Z Just because you ve got kids doesn’t mean you ve got to 
drive a car that screams parenthood. Not when you can drive a Chevy Lumina LTZ. Sure, it takes 
care of the kids. The fact is, no six-passenger car in its class* offers you as many safety features for 
the money. On top of that, Lumina LTZ also looks after you. Its designed to pertorm and 
look like the car youd have driven before you needed four doors and room for everyone and their stuff. 


And now that you do, well, Lumina LTZ just gives you one less thing to worry about. 


Genuine Chevrolet’ 
The Cars More Americans Trust. * 


Call 1-800-950-2438 or visit www.chevrolet.com "Excludes other GM products, Lumina is a registered trademark and Chevy is a trademark of the GM Corp. ©1997 GM Corp. Buckle up, America! ET 
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The Final MEM | 
Frontier? MEME D 


4%, 
COMBINING TH sharpness of 
the Hubble 5радӘ | 


Mere | 
with the light-cald За! abil- o 


discovered the farthest СТЕНИ 
in the universe to date, ап «m 
estimated 13 billion light-years 
away. You can see the bright 
dense knots of massive stars 
that power this galaxy. 


Handy Sander 


WANT THE HANDINESS of a detail sander and 
the speed of a belt sander? The Bosch Compact 
Belt Sander Kit may do the trick: Its compact 
size helps in such small, hard-to-reach places 
as angled areas and tight corners. The $139 tool 
comes with 10 1%- by 12-inch sanding belts. 
www. boschtools.com 


Executive 
Phone 
WITH NOKIA'S 81101 
GSM phone and Netgate 
Web Viewer, you can 
browse through pages spe- > 
cially encoded for handheld de- 
vices. Other advanced features 
include alternative-line service, 
which enables two lines to ring on 
the phone, and call transfer. With its 
standard battery, the phone weighs 
about 5 ounces and has 70 hours stand- 
by or 2 hours talk time. Price depends 
on service provider. www.nokia.com 


A Knack for Cutting 


HOUSING 15 BLADES in the handle, the Nack utility knife 
cuts down on wasted time—and potential injury —from 
changing blades. Reverse the disposable blade cartridge 

for a total of 30 cutting edges. A safety lock prevents 
young children from exposing the blade. The Nack's er- 
gonomically designed grip increases control and lessens 
hand fatique. 

Price: $20. The 

Nack Co., 5515 

N. Service Rd., 

Burlington, 
Ont. L7L 664, 
Canada. 
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‘If theres an umbrella in 


my drink, 


it better De raining" | 


mm a ш ج‎ 


©1998 R.J. REYNOLDS TOBACCO CO. 


NOLSNIM 


hog ғовассо мо жөзітімен 


к = 
с 
VE 
= © 
Ot 
= db 
сен. 
m ا‎ 
с> 
EB 
-- 3 
— i 
. * @ 
ы б“ 
f c 
= сэ 
> е5 
е or 
со > 
= (0 


if, 
ы WEST: p Phone eom F 


118,95 points, i dip ps lose 


2 тоге ch 
| moved to | annels 


DON'T WAIT FOR CABLE'S EMPTY PROMISES! 


Many cable companies are shouting about how they're going 
to be converting their TV signal to a digital format — eventually! 
When you join DISH Network, we give you the high quality of digital 
TV — NOW! Our advanced digital signal gives you the Best picture 
_ and the Best sound available. America's Top 40™ programming 


Channel, for a mere $19.99 a month. Other terrific programming 


No Upfront Annual 
——— Required! 


| COURT ы Ў 
| ON 


TO COMPARE: 
DO THE | 
MATH! 


package delivers 40 terrific channels, including the Disney 


<Y mm mr d» HE mm 
| سا ا‎ gemi da 


3 ЕМЕТ QVC Bm (food RES 


values include premium movie multichannels like HBO, Showtime, Cinemax, 
The Movie Channel and more. Get as many as 7 premium movie channels 
for only $10 a month or ALL 16 for only $25 a month! With DISH Network, 
vou can have it ALL! 

So don't wait for cable companies to 
make good on their promises of digital TV, 
call DISH Network TODAY! 


Local Channels, Too! 


EAT 0 99:2. 


CSPAN CSPAN2 Lêre 1 
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DISH NETWORK 
OFFERS OVER 
150 GREAT 
CHANNELS! 


And Other Fine 


è 
Retailers Near You. 

Li | вы 

30-бау Moneyback Guarantee hitp://www.dishnetwork.com Nothing Else Compares: 
All prices, packages and programming subject to change without notice. Local Programmi is available for singla-fam/ly dwellings located « the continental United States. , and any other services thal we provide, are to the terms and condi- 
боле of the Rasidential Customer Agreement, which س‎ ABC. Ct CBS. Boon ам тиу NA Pe MC evades coaster Pee (1) which ANGS DANa ai accolis niches Hm DON АЙС. CR CBS. NBC and " NBC and FOX afl FOX ies via а согун гойее enfant ard GS wok have not subscribed io 
cable television within the last 90 days. Prices do nat include inttakaBon of and handling. 20-day moneytack guarantee doas nat include shipping costs io ar from the customer and applies 10 direct sales о must ba connected to a phone ine. Offer by (НЕН нче Сирота: DISH 
Network is a Trademark of EchoStar Communications Corporation. ESPN and ESPNZ programming subject to change and blackout restrictions, and is licensed separately for residendial and commercial use. ESPN. ES N2 and ESPNEWS are registered racemis с ESPN ke "OQ. чне id The Movie 
Channel are registered trademarks of Showtime Networks Inc.. a Viacom Company. MTV: Music Television. VH Music First, Mickelodeon/Mick at Nite and Мек at Mite's TV Land are trademarks of MTV Networks. a division of Viacom international Inc. Cartoon Network. CNN. Headline News News, ТЕЗ Superstation and 


ТМТ аге registered trademarks of Turner — System, inc. The Family Channel and The Family Channal logo design are registered service marks of Imernational Family Entertainment, Inc. Home Shopping Network is a registered trademark of Home Shopping Network, Inc. FOX Sports Networks pro- 
and licensed for residential use only. Regional sports networks not available in all areas. АШ other service marks and trademarks belong fo their respective owners. Source: Rocky Mountain News, July 10, 1987. 
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El Nino Strikes Again 


THE PHENOMENON known as El 
Nino is stronger this season than at 
any time since the winter of 1982 to 
'53. Scientists were able to forecast 
this El Nino months in advance, us- 
ing satellite images that contain in- 
formation about sea level, sea-surface 
temperature, and storm formation. 
Last summer, meteorologists spot- 
ted warm water collecting off the 


equatorial coast of South America 


а sure sign of an impending El Nino. 
Usuallv, trade winds moving from 
east to west blow warm surface water 
into the west Pacific. When these 
trade winds collapsed last summer, El 
Nino conditions began developing. 
Although El Nino has 
been blamed for 
all sorts of bad 
weather, scien- 
tists are still 


learning 


Kelvin 


El Nino 
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about its actual | 
implications. Thev do 
know that the warmer 
water in the east Pacific 
means that more clouds form 
there, and that this typically results 
in above-normal precipitation for 
California and Mexico, increasing 
the danger of flooding and landslides. 
On the positive side, there are usually 
fewer hurricanes in the Atlantic 
during an El Nino vear. 

Along with the civilian satellites 
that keep an eve on the weather, the 
Air Force operates a pair of Defense 
Meteorological Satellite Program 
spacecraft in polar orbits 450 miles 
high. Unlike civilian satellites, the 
DMSP birds carry microwave and 
night-visual imaging systems. With 
the latter, meteorologists can not 
only spot storms, they can 
also see problems 
such as the recent 
forest fires bur- 
ning in Indo- 
пеѕіа.— 0.5. 


Taken Au- 

gust 28 by 

an Air Force 

satellite, this 
microwave image 
bears the finger- 

print of El Nino: warm 
water in the equatorial 
east Pacific Ocean. This water 


= 


would normally be cooler, like the Atlantic. 
The dark areas show rain and warm land. 


SPACE 


Crewless Craft 


AN UNPILOTED mini space plane 
unveiled in September could 
someday 
Serve as а 
reusable 
satellite, 
spying on 
enemies or 
filling gaps 
in satellite 


The unpiloted Space 
Maneuver Vehicle, pic- 
tured here landing un- 


der its own control, constella- 

could serve as a ; 

reusable satellite. tions. De- 
veloped by 


Boeing and the U.S. Air Force's 
Phillips Laboratory, the Space Ma- 
neuver Vehicle, or SMV, could be 
rapidly deployed from a larger 
space plane, and could remain in 
space for months at a time. 

The 22-foot-long SMV rolled 
out a few months ago at Boeing's 
facility in Seal Beach, California, 
has a wingspan of only 12 feet. 
Extra lift for the vehicle comes 
from two large "ruddervators" that 
control pitch and yaw. 

Flight tests of the unpowered 
90 percent-scale version were con- 
ducted last month at Holloman Air 
Force Base in New Mexico. The 
SMV was dropped from a helicopter 
at an altitude of about 10,000 
feet, for a parachute-stabilized 
glide intended to demonstrate the 
vehicle's guidance and landing 
systems. In future phases of test- 
ing, which have not yet received 
Air Force funding, a full-size, pow- 
ered SMV could be launched into 
orbit by the space shuttle or an 
expendable rocket.—D.5. 
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Supersonic Stickers 


STRIPPING AND repainting an air- 
plane to prevent corrosion is labori- 
ous, expensive, and harmful to the 
environment. Most stripping solu- 
tions contain toxic methylene chlo- 
ride, so the job must be done in 
closed hangars by workers wearing 
protective clothing and respirators. 
A hassle-free alternative, how- 
ever, may not be far off. Boeing is 
working with 3M and the Joint Strike 
Fighter Program Office to develop 
a plastic appliqué that could replace 


the paint on Navy airplanes. 


18 


Currently being tested on F/A- 
fighter planes, the appliqué is a 


thin polymer sheet with a peel-away 


adhesive. It comes in manv colors 


and can be stuck to any part of the 
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plane. "It's sort of like contact pa- 
per," says Robert Burns, manager 
for Boeing's program. The appliqué 
not onlv eliminates the need for 
chemical solvents, it also saves fuel 
by preventing a phenomenon that 
is known as “weight growth,” in 
which some fighter planes gain as 
much as 800 pounds from paint 
buildup over time. 

Although the F/A-18s in the test 
program aren't yet entirely paint- 
less—the appliqué adheres to a 
clear primer coat—the early results 
have been positive enough that 
Boeing may test the appliqué on a 
primerless plane, Burns savs. Other 
projects in the works include ap- 
pliqués for ships and submarines. 
Some technical issues must be re- 
solved, however, such as improving 
the durability of the film and adhe- 
sive.—Gunjan Sinha 
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Get the Lead Out 


THE ELEMENT LEAD, a notorious cause 
of mental disability, may also stimu- 
late tooth decay. 

Researchers from the University of 
Rochester have shown that rat pups 
born to mothers fed lead-contaminated 
food and water have 40 percent more 
cavities than the pups of mothers on a 
lead-free diet. The study is the first to 
show that a mother's exposure to lead 
can harm her offspring. 

In humans, lead accumulates in 
bones as a person matures, says Dr. 
William Bowen, part of the research 
team. Studies have shown that this 
stored lead can leach into a pregnant 
mother's bloodstream and pass through 
the placenta. 

Lead can also pass from a nursing 
mother to her offspring through breast 
milk. Bowen's team found the concen- 
tration of lead in the milk of lead-fed 
nursing rats to be 10 times as great as 
that in their blood. 

Previous studies have shown that 


lead circulating in the bloodstream 
becomes part of developing teeth, 
making them more susceptible to 
bacterial decay. The Rochester study, 
however, revealed that lead can 
cause damage in another manner: It 
inhibits the production of saliva, which 
has bacteria-fighting properties. The 
lead-exposed pups secreted 30 per- 
cent less saliva than their lead-free 
counterparts. 

Exactly how much tooth damage 
occurs from lack of saliva, and how 
much from lead incorporated directly 
into teeth, is unknown. But Bowen and 
his colleagues intend to address this 
question during future experiments. 

Because their homes are more 
likely to be contaminated with lead, 
poor inner-city children suffer a dis- 
proportionate amount of tooth decay. 
In fact, 80 percent of all cavities in 
the United States occur in 20 percent 
of the population, according to Bowen. 
"This study offers a powerful arqu- 
ment for getting lead out of our envi- 
ronment,” he says.—G.5. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
і 
і 
і 
і 
| 
і 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NATURE 


Ballistic Tongue 


"THIS IS AN EXAMPLE of how na- 
ture comes up with spectacular so- 
lutions to problems, solutions we'd 
never even dream of." That's Stephen 
Deban describing the mechanism 
that enables a salamander's tongue 
to go ballistic as it snatches prey. 
Deban, a doctoral student in the 
University of California at Berke- 
ley's department of integrative biol- 
ogy, discovered the bizarre behavior 


as part of his research on lungless 


This salamander shoots its tongue skeleton 
completely out of its body to catch insects. 


salamanders, which breathe through 
their skins. While photographing a 
specimen from Sardinia, he saw some- 
thing incredible: “The whole length 
of the tongue, together with its car- 
tilage skeleton, is thrown out to a 
length of almost 6 centimeters, 80 
percent of the length of the whole 
head and body. And it happens with 
such force that it takes only a hun- 
dredth of a second. A sticky disc at 
the end captures the insect, and the 
whole tongue is reeled back in." 

The feat is made possible by the 
tweezer-like action of two prongs of 
cartilage sheathed in muscle fibers. 
When the fibers contract, the tongue 
is violently expelled. When the tongue 
is retracted, it folds on itselt— "like 
pushing up vour sleeve," says De- 
ban—and extends from the mouth 
halfway into the body. 

Chameleons also shoot out their 
tongues to capture insects, but not 
as quickly, and without launching 
the tongue skeleton out of the 
body.— Arthur Fisher 
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ASTRONOMY 


Burster Watchers 


FOR THREE DECADES, astrono- 
mers have been puzzled by brief 
but brilliant bursts of gamma rays 
that typically disappear in a few 
seconds. Some astronomers have 
argued that the sources of these so- 
called gamma ray bursters are rela- 
tively nearby, in our own galaxy. 
Others maintain that the sources are 
located in distant galaxies. Thanks 
to new observations, scientists are 
closer to settling the dispute. 

The new observations were led 
by an Italian-Dutch satellite named 
BeppoSAX, which is equipped with 
a monitor that can locate gamma ray 
bursts with greater precision than 
previous instruments. When Beppo- 
SAX found a gamma ray burst in 
February 1997, ground-based ob- 
servers sprang into action. They 
trained their telescopes on the same 
place in the sky and found a gleam 
of visible light that lingered for 


Helping Hearing 


GEOFFREY BALL HAS had impaired hearing since birth. 
And for many years, he has been dissatisfied 


with conventional hearing aids that use 


the ear canal and eardrum as ampli- 


fiers. They can cause irritating feed- 


back noise, distort sound, and be 
uncomfortable. So Ball invented. 
an alternative while at Stanford 
University: a device that at- 
taches to one of the tiny bones 
of the inner ear. 

"As a patient, I've been 
waiting so long for something 
like this," says Ball, who recently 
had the device, called the Vibrant 
Soundbridge, implanted in his ear 
as part of a U.S. clinical trial. While 
U.S. trials proceed, Vibrant Sound- 
bridges could be on the market in 
Europe later this year, according to 


opular 
SUM JANUARY 1998 


A new hearing aid attaches to a bone in the 
inner ear. It oscillates the bone, stimulating 
a nerve that controls the perception of sound. 


БІСІЕМСЕ & TECHNOLOGY 


find it hard to accept the idea that 
gamma ray bursts originate in other 
galaxies, because of the fantastic 
amounts of energy required to be 
visible at such vast distances from 
Earth. “For the few seconds when 
these things are going off,” Margon 
explains, “they are radiating more 
luminosity than the light energy 
radiated by every 
atom in the entire 
universe summed 
together.” 

That sounds ut- 
terly impossible, but 
Margon says there 
is a plausible expla- 
nation, in the form 
of ultra-dense stellar 
corpses known as 
binary neutron stars. 
Drawn together by gravity, these 
paired stars may eventually collide 
with spectacular force. But so far, 
astronomers cannot explain why the 
energy released by such a collision 


about a week—probably due to the 
interaction of an expanding shock 
wave with nearby interstellar gas. It 
was the first time that the mysteri- 
ous phenomenon had been seen in 
optical wavelengths. 

When BeppoSAX caught a sec- 
ond burst last May, ground-based 
telescopes turned up another visi- 
ble-light counter- 
part. Astronomers 
used a spectro- 
graph to analyze 
the optical source, 
and found that its 
light was partly 
absorbed by inter- 
vening clouds of 
gas and dust. From 
the cloud’s spectra, 


Way out there: the visual coun- 
terpart of a gamma ray burster. 


the astronomers 
were able to determine that the 
clouds lie far beyond our galaxy; 
by implication, so does the source 
of the gamma rays. 

Despite these clues, says Uni- 
would consist primarily of gamma 
rays.—Andrew Chaikin 


versity of Washington astronomer 
Bruce Margon, some of his peers 
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Symphonix Devices of San Jose, California, which is devel- 
oping the technology. 
The key innovation in the Vibrant Soundbridge 
is Ball's Floating Mass Transducer, which 15 
about half the size of a grain of rice. 
During a surgical procedure, the 
transducer is attached to the 
incus bone (nicknamed the 
anvil because of its shape) 
with adhesive. A magnet and 
coil in the transducer work 
together to oscillate the 
tiny bone, creating vibra- 
tions that stimulate the au- 
ditory nerve, which carries 
signals to the brain. An exter- 
nal device, hidden by hair be- 
hind the ear, processes incoming 
sound; it controls the speed and de- 
gree to which the bone is oscillated, 
to create different pitches and levels 
of sound.— Mariette DiChristina 
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At Mercury, we believe you should enjoy 


Thats why we ve created cars like the new 


Imagine үл 404 " Ur (А Mer ому 4 3 yourself on the way to enjoying yourself 


Grand Marquis with the Precisionlrac"" suspension 
system, to give you improved handling and an even 
smoother ride. We also made it incredibly luxurious 


Mercury Grand Marquis 


to make sure your guests enjoy the journey. For 
more information. call 1 800 446-8888 or visit 
our web site at ww w:mercuryvehiclescom. 
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Impotence Pill 


AN ESTIMATED 20 million men in the 
United States and 140 million men 
worldwide suffer from impotence. 
Help for them may be right around 
the corner, in the form of a dia- 
mond-shaped pill. 

Erectile dysfunction is the clini- 
cal name for a man's inability to 
have sexual intercourse. About half 
of the reported cases can be traced 
to a physical cause, ranging from di- 
abetes to too much bicycle riding. 
But regardless of whether the prob- 
lem is physical or psychological, the 
solution may be a drug called silde- 
nafil that can be taken orally. Pfizer, 
the pharmaceutical giant, hopes to 
have the drug on the market in 
1999. Pfizer intends to sell the drug 
under the name Viagra. 

Sildenafil works by blocking the 
effect of the enzyme phosphodi- 
esterase-5 and relaxing the smooth 


Ceramic Bones 


THE NEXT GENERATION of artifi- 
cial hips won't set off metal detec- 
tors at airports. Researchers at 
Argonne National Laboratory are 
working with prosthetic manufac- 
turers and orthopedic surgeons on 
methods to produce replacement 
bones from ceramic. The bones will 
be cheaper and faster to manufac- 
ture than conventional bone re- 
placements that are carved from 
cadaver bones or made out of metal. 
The ceramic bones are customized 
using three-dimensional X-ray im- 
ages of the patient's existing bones. 
If, for example, a skier smashes a wrist 
bone in his right hand, a 3-D image 
of the corresponding wrist bone in 
his left hand can be taken and re- 
versed using computer software. The 
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HUMAN 


muscle cells in the penis, thereby 
increasing blood flow to the penis. 
Within about half an hour after the 
medication has been taken, erections 
should occur as they do normally. 

According to Pfizer, 70 to 90 
percent of the men who received the 
drug in trials had a positive reac- 
tion. Sildenafil also proved to increase 
the rigidity and duration of erec- 
tions for men who don't suffer from 
erectile dysfunction. 

A smaller, Texas-based company 
called Zonagen Corp. is also testing 
an impotence pill. The Zonagen drug, 
phentolamine, will be sold under 
the name Vasomax.—Frank Vizard 


3-D image can then be converted into 
a digital “bone blueprint.” 

A computer-controlled machine 
uses the blueprint to sculpt a bone 
from soft, resinous material saturated 
with ceramic powder. As the ma- 
chine’s nozzle moves back and forth, 
soft ceramic oozes from its tip like 
glue from a hot glue gun. The ma- 
chine builds the bone from the bot- 
tom up, by stacking strands of the ce- 
ramic as in a coil pot. The unfinished 
bone is then fired in an oven and al- 
lowed to cool to room temperature. 

Before ceramic bones can be trans- 
planted into humans, more work must 
be done on the surface finishing 
process, explains Dr. Bill Ellington, 
the principal investigator at Ar- 
gonne. The surface of the artificial 
bone must be somewhat porous, so 
that the surrounding tissue can at- 
tach itself to the implant, says 
Ellington.—Sharon Parmet 


ENGINEERING 


Floating Base 


HOW BIG CAN a floating structure 
be? Japanese engineers are trying 
to answer that question with a mod- 
ular scheme they call Megafloat. 
They envision giant floating struc- 
tures being used for airports, ship- 
ping facilities, and offshore power 
plants in the next century. 
Megafloats would be assembled 
from what are essentially steel boxes 
about half the size of a football field 
and 7 feet deep. Built in shipyards, 
the massive boxes would be towed 
out to sea, and then bolted and 
welded together. On a prototype - 
Megafloat anchored in Tokyo Bay, 
the exterior skin is a one-eighth- 
inch-thick, titanium-clad steel plate 
supported by an interior structure 
of steel posts and beams. The $65 
million prototype, which is about 
the size of four football fields and 
weighs 9,000 tons, is being tested 
for corrosion resistance, stability 
in storms, and effects on the ma- 


` rine environment. 


One major advantage of Mega- 
float structures would be the abil- 
ity to utilize coastal waters that are 
too deep for conventional reclama- 
tion, which has an economical and 
practical limit of about 65 feet. 
Floating structures could be safely 
moored in waters more than 150 
feet deep and, unlike conventional 
landfill, a floating structure could 
be removed. But the floating struc- 
ture would need to be protected 
from the open sea by a breakwater. 

A Megafloat that would be nearly 
a mile long and a third of a mile 
wide is being considered for use as 


_ a floating heliport for the U.S. mil- 


itary in Okinawa. The facility would 
replace a conventional heliport, 
which will be returned to civilian 
use. Megafloat is one of several such 
schemes now being evaluated. 
—Dennis Normile 
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From ragtops to laptops ... from microbrews to 4 
| running shoes ... the ultimate source for the — 
latest and greatest in personal technology is. 
Verge. We tell you everything you need to 
| know about the coolest stuff: how to get it, 
| use it and love it. Whether it's contour skis, 
| x SUVs or Web TVs, it's all here, in 
: every eye-popping issue. Verge is 
. the practical guide to today’s fast-paced lifestyle ... your 
lifestyle. Check us out today and save up to 37%. 


J | Ad K = Finally, a real ma gazine for real life. E ^ ig HOw 
>  —— | | rd = mm = ее өн жа ж. е. ж. жа же өн ж. өш ж. же же же же өн жы же ке же эш шш жа же шш ш шш шы же өз жє же ш= жш же жә ж. жа жы ж. ша е. ee ҮГИ “мег зил тү, туена 
o MÀ i : Eat ^ ecl Hindi 

[A Screw, ams here if‏ ج 
mer e‏ | 
n Yes! I want to subscribe to VERGE.‏ | 
NAME = =‏ 
L I! pay just $9.97 for 4 issues - a 17% savit 145 (please print)‏ 
YII pay just $14.97 for 8 issues - а 37% savings ADDRESS APT‏ | | 
To order by phone call: 1-888- 77VERGE CITY STATE ZIP‏ | 
i Ju l ar‏ 
Brought to you by E CECE‏ 
епге‏ 2 
«Т гё "AA JEL A‏ 
Applicable sales tax will be added. Please allow 4-6 weeks for delivery of first issue. Foreign orders add $6 per year.‏ = 
из Canada orders add $7 per year for postage and GST. Mail to: 1800 Nelson Rd. Longmont, CO 80501‏ 


NEWSFRONTOỌ ~ 


HLECTRONICS 


EDITED BY FRANK VIZARD 


Flat Panel Sees Blue 


ELECTROLUMINESCENT technol- 
ogy has been around since the 1930s. 
But no one has been able to create 
a full-color display because the blue 
generated by the display was neither 
a full-spectrum blue, nor was it bright 
enough for viewing. 

Now, Westaim Corp., of Calgary, 
Alberta, Canada, has developed a 
phosphor that produces bright, true- 
blue light. The key was creating a 
purer strontium sulfide, or blue phos- 
phor—at least 99.999999 percent 
pure, “That was step one,” says Don 
Carkner of Westaim. “Step two was 
using the phosphor in our combina- 
tion thick-film and thin-film display 
to maximize its brightness.” The 
Thick Dielectric Electrolumines- 


High-temperature 
substrate 


Electrode 


Insulator 


A new phosphor, of extremely 
pure strontium sulfide, helps 
create pure blue for a full 
spectrum of colors in prototype 
Thick Dielectric Electrolumi- 
nescent displays. 
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Phosphor emits 
white light 


cent (TDEL) display combines thick 
and thin layers of materials (see illus- 
tration) to create a picture. 

TDELs have some advantages over 
liquid-crystal displays. For one, the 
electroluminescent displays can be 


` viewed from any angle and under any 


lighting conditions without significant 
fading or color loss. Solid-state 
TDELs can operate from 40°C to 
-409С--ехітетев that can cause 
problems for LCDs. 

Made with thicker layers, they 
are also less susceptible than LCDs 
to defects during manufacturing. A 
disadvantage: TDELs draw more 
power than LCDs, making them im- 
practical for use with batteries. 

Westaim plans to produce a 17- 
inch desktop display later this year. 
The company says that production 
models will come the following 
year.—Suzanne Kantra Kirschner 


Current is applied 


to the top and 
bottom electrodes 


One pixel 


Embedded green, red, 
and blue filters help 
create any color 
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Radar Flashlight 


AN ARMED THUG is waiting behind 
a wall, unseen by police. But if sci- 
entists at Georgia Tech have their 
way, the police will know he's there 
—because they'll be equipped with 
a new flashlight that effectively 
sees through walls. 

The flashlight, which now exists. 
in prototype form, actually uses 
radar rather than a beam of light 
to sense the presence of a person 
behind a wall or ee in a room. 
The device projects a narrow beam 
strong enough to detect a person 
standing 4 feet behind an 8-inch 
block wall. The maximum effective 
range of the prototype is 3 meters. 

The radar flashlight is as sensi- 
tive as it is strong. Standing still 
will do no good against it, because 
what the flashlight actually detects 
is the minute movement of the body 
caused by respiration. "The radar 
flashlight requires a body movement 
of only a few millimeters to detect 
human presence," says Gene 
Greneker, principal research scien- 
tist on the project. 

Right now, the signal processor 
of the radar flashlight is outside the 
flashlight casing and the respiration 
signal is displayed on a separate 
monitor. Greneker thinks he can 
reduce the size of all the compo- 
nents to fit inside the flashlight 
within the next three years. 

Greneker is also working to in- 
crease sensitivity so that a heart- 
beat can be detected at a range of 
30 meters—a difficult task since the 
noise emitted from an individual's 
chest is as much as 10,000 times 
louder than a heartbeat. “If it 
could be shown that an individual's 
radar heartbeat is stable over long. 
periods of time and is unique to 
an individual, the remotely sensed 
heartbeat could serve as a finger- 
print of sorts,” says Greneker.—fF. V. 


JANUARY 1998 борша 


i 
E 
oe Lgl Spy еле a TE ЖИЕ a 


CTS аа lel oe ыы ee ee аа Ree Sy та Д a ee ee SS Se ee a SE a ee 1 BE Dew д” Чын 7‏ سے EP ie‏ ی کے کر ye ера лы‏ کک 


HANDS ON 


Movies plus Photos 


ONE DEVICE THAT'S a sure thing 
on almost any photo bug's dream list 
is a combination camcorder and still 
camera. Now, Sharp's new digital 
Viewcam is among the first of a group 
of imaging devices offering such dy- 
namic duality. For movies, the com- 
pact VL-DX10 uses a small digital 
cassette tape, a format that's superior 
to VHS or 8mm. 

What cranks this device's value 
up a notch is its ability to take pho- 
tos like a digital still camera. As many 
as 12 high-resolution pictures can be 
stored in the 2MB flash memory and 
48 can be stored at lower resolution 
in economy mode. The still-picture 
quality is similar to that of other 
digital cameras—well short of 35mm 
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Tired of carrying 
both a camera and 


prints but useful nonetheless if you're OR 
transferring images to a computer. | t | ELSES 

The still photos can also be ж 1 е AA h, Sharp offers 
moved to the digital tape if desired. у/ еә. | this all-in-one 
Likewise, an image from the tape E solution. 
can be stored in the Viewcam’s 
still-photo memory. 

With this many images at 
your beck and call, organizing 
them becomes important, 
sharp supplies a software pro- 
gram that lets you group pic- 
tures in "galleries" that can be 
stored by subject for easy retrieval. 

One drawback, though, was the j^ 
LCD screen's inability to handle 
the glare of the California sunlight 
when used as a viewfinder. À more 
traditional viewfinder would have 
been more serviceable under these 
outdoor conditions. And a list price 
of $3,400 begs for that option to 
be included.—F. V. 


A. Motorola and TalkAbout are trademarks of Motorola, Inc. ©1997 Motorola, Inc. All specifications are subject to change. 


Motorola TalkAbout" radios give you up to two miles of group communication power, 
depending on terrain and conditions. Highly effective way to track your kids, without surgery. 
For the retailer nearest you, call 1-800-353-2729 ext.201.Or www.motorola.com/TalkAbout/ 


ladebour Radios. Have fun. Stay in touch. 
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AN AFFORUABLE 
ALTERNATIVE 10 
IMPLANTING A HOMING 
DEVICE INTO YOUR 
KID'S FOREHEAD. 
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Whar you never thought possible™ 
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ELECTRONICE- 


DVD Diversifies 


DIGITAL VERSATILE disc (DVD) play- 


ers are about to shrink in size and 

go mobile, to judge from the variety 
of new models and prototypes dis- 
played in Tokyo during the recent 
Japan Electronics Show. 

Panasonic's new DVD portable 
with wide-screen LCD monitor is 
minuscule and trés-cool in a clam- 
shell-style design. The DVD-L 1 is 
only slightly larger than the 4.75- 
inch discs it displays, and it runs 
on battery or AC power. 

Stereo speakers flank the 6-inch- 
diagonal, 16:9-ratio wide-screen ac- 
tive-matrix LCD; the display's 
brightness stood up well under the 
harsh lights of the Makuhari exhibit 
hall. The player can also be con- 
nected to larger TV displays. Either 


way, both 16:9 wide-screen and stan- 


dard 4:3 pictures can be displayed. 
Price and delivery date have vet to 
be determined. 


Everything 3-D 


WANT TO WATCH all your old movies again in 3-D? That's 
the main advantage of ChequeMate's C-3D imaging system. 
Consisting of a VCR-size box, special glasses, and a remote 
control, C-3D gives two-dimensional movies visual depth. 
The box is wired between the last video source in your 
home setup—your VCR, for example—and your television. 
The C-3D box processes the signal so as to create 


two images where there 
once was one. By using 
the remote, you can 
control the degree to 
which these two im- 
ages offset each other, 
thereby tweaking the 
3-D effect. Without the 
glasses, the picture is 
unviewable. But don 
the glasses and you 
have instant depth. 
These glasses are 
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Equally transportable but with- 
out a screen is Toshiba's SD-P410 
(about $625; U.S. availability to be 
announced). Like Panasonic's offer- 
ing, it's a top-loader. More to the 
point, the 2-inch-thick charcoal-col- 
ored 2-pounder is designed for easy 
deployment among different TVs in 
the home or while you're on the go— 
and uses a Walkman-type miniplug 
cable for quick connections. A credit- 
card-size remote control completes 
the road-show motif, and built-in 
Spatializer 3D audio provides the 
surround sound that a vacation-home 
TV setup might lack. 

Flexible if not so transportable 
are minicomponent-size DVD con- 
figurations from Pioneer and Sharp. 
The latter's deck has the 220mm 
(about 9 inches) width designed to 
match today's popular shelf-top 
mini-stereo systems—and the high- 
resolution component-video out- 
puts and image-enhancing circuitry 
that will make the most of the pic- 
ture from tomorrow's digital TVs. It 
arrives here this spring; the price is 
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yet to be determined. Pioneer, mean- 
while, builds a DVD player (which 
also spins music CDs) right into a 
complete audio/video minisystem 
(Model FX5-DVD, about $1,650)— 
including a MiniDisc recorder for 
digital audio. 

How mobile can you get? How 
about DVD in your car, complete 
with dash- or console-mount wide- 
screen LCD monitors. Several com- 
panies will offer such systems, in- 
cluding Panasonic, Pioneer, and 
Sharp— but you may have to go all 
the way to Japan to see them. 

These systems are actually meant 
for car navigation, with detailed road 
maps stored on DVD, but they could 
keep the kids entertained with fea- 
ture fare during holiday long hauls 
to Grandmother's abode. Pity is, the 
concept's a legislative long-shot in the 
litigious United States— driver-view- 
able displays are potentially hazardous. 
But even if it were here now, no nav- 
igational maps are yet available for 
DVD, and CD-ROM maps don't work 
in DVD drives.—Stephen A. Booth 


unlike the standard 3-D paper glasses you've seen over the 
years. Instead of red and blue lenses, these glasses are 


This « кылана box бое two-dimensional images into 
3-D TV pictures. You view the 3-D images through special LCD glasses. 


electronic LCD shutters, one clear and the other opaque, 
that are wired to the C-3D box (which has inputs for four 
pairs of glasses). These glasses trick your eyes into seeing 
the two images as one, with objects onscreen appearing 
as more lifelike three-dimensional images. 

Unlike video for other 3-D systems, C-3D encoded video 
functions as conventional video when not processed by a 

C-3D system. So a broadcaster can show a 3-D 

movie and be assured of reaching the 
conventional audience. 


The list price for the C-3D 
system is $600; additional 
= glasses are available for 
$49 each. ChequeMate 

representatives claim that 

major cable and satellite 
TV companies are consid- 
ering broadcasting a 3-D 
channel within the next year 
or two. —5.К.К. and F.V. 
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BANKING 


see 


Home Withdrawals 


RUNNING TO A bank ATM to 
withdraw cash may soon be the 
stuff of memory. The nearest 
ATM may be in your home— 
and a test in New York City is Т l 

pointing in that direction. oN ^ | | т 


roar: 


This home ATM downloads your — E i x ; А ae йе i 
money onto a smart сага. | L uw oe 


Citibank customers living on 
Manhattan’s upper west side 
are currently experimenting with 
smart cards as a form of elec- 
tronic cash. The cards act like 


FS [aC | | us d ог Cl DE qa S o Pd СА 
debit cards, which people san If you drop us a line, please include a snapshot. We'd appreciate it. 
use at selected merchants in 


lieu of paper money and coins. MR.TERRY HOLT, of Lynchburg, ‘Tennessee, 


The experiment also involves starts every morning with a barrel of Jack Daniel’s. 


the use of a personal ATM device 
that can be used at home. The 


REE a Most days, Тегу is up before the sun. Then, 


"ELEC c "m. 
A * PRU 


(Шм С Чаманы, in the cool of the "Tennessee dawn, he'll roll 

the downloading of currency | й , 

onto the cand directly from the dozens of newly-tilled barrels into 

customer's bank account. Made warehouses set dee in the hills — 

by VeriFone, which is based in a à p | 7 o E 

Redwood City, Calitomia. the (Our whiskey will sleep here until rf _ 

personal ATM machine links to ا‎ mentee! | 25% 

the bank via any standard tele- It 5 sip p mn smooth.) What accounts ii B 

phone line. for the rareness you fínd ín Jack 2 mm 
The smart cards look like | JE LE L? : 

credit cards but have an embed- Daniel 57 Раг dy, this natur al aging 

ded electronic chip. Cash trans- process. And partly, early risers 

actions are secured by PIN lik Te H | 

codes so the cards are value- IKE сіту ПОД. 


less to thieves. Merchants tend 
to like the cards because the 


chip also contains personal in- S M O O Т НЧ S IPPIN' 


formation about the customer | 
— useful for promotions.—-F. V. TENNESSEE WHISKEY 


Your friends at Jack Daniel's remind you to drink responsibly. 
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DISTILLERY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
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| WITHO WITH 
To keep Caravan looking good at any angle, ЖІНОІЛ ANTI-LOCK 
we use a highly protective, eight-step finishing process BRAKES BRAKES 


that includes a full-body powdered anti-chip primer coat 


and two separate clear coat applications. A remarkably 


tight turning 
circle makes 
parking easy. 


E 


Available 
anti-lock brakes With 12 convenient 
and traction storage bins, 
control give you grabbing a tissue | 
extra control A) .. is not an issue. 
when braking iI Pia, 


and steering on 
slick surfaces. 


youre sure 
appreciate... 


© A Caravan's available remote 
keyless entry works up to 23 feet 
away. And it includes a personal 
alarm system that can also be 
activated by remote control. 


Caravan's available 
all-wheel-drive system features 
an inter-axle viscous coupling 

that automatically gives 
more torque to the 
rear wheels as needed. 


The benefits are clear 
when you opt for heating 
elements under the front and 
rear wipers that help 
melt away ice and snow. 


When we redesigned Caravan we rounded Qe 
the corners for a more aerodynamic shape, 77 у 

and still found a way to get 32 more N N 
cubic feet of room over the previous model. 


АҒ 70 
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> а Gloves, maps and such сап go in 


777% Caravan's tilt-out glove box. к xp e pile - gu 
| And some models have албашы ih _ 
\ handy door pockets for Absorber - 


2227. additional storage. Bake-on mastic - 
NC s leet теи - І 


To keep things nice and quiet, 
we offer carpeting that's 
backed by three 

layers of sound 
insulation. 


Caravan not only | p JM 1 
offers a convenient | SETA ue 
driver's side sliding door, 
it's cleverly designed to 

hold both sliding 
doors open ... even w hen 
you're parked on the 
steepest of hills. 


Dodge Caravan is backed 
by our Customer One Care™ 
3-year or 36,000-mile bumper-to- bumper 
warranty and 3/36 Roadside Assistance? 


For still more information, 
call 1-800-4-A-DODGE 
or visit our Web site at 

www.4adodge.com 
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Always use seat belts. Remember a backseat is the ara anu Li 
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The Screen in Between 


THE NEXT BIG thing in computer 
displays may actually be smaller— 
and a little easier on the eyes as well 
as on the furniture legs. 

Several monitor makers are offer- 
ing 19-inch CRT displays as a step 
up from the 17-inch monitors that 
come with most PCs today, but a 
less overwhelming and less costly 
step than the 21-inch displays that 
had been the next size larger. Hi- 
tachi, MAG Innovision, Optiquest, 
Philips, Princeton Graphics, and 
Sampo are among the companies 
selling 19-inch monitors. Most are 
priced in the $800 to $1,000 range, 
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Princeton Graphics adds a touch of wind- 


swept style to its new line of 19-inch displays. 


which is $200 or more than what 
most 17-inch monitors cost but at 


plays. Most can show resolutions up 
to 1,600 by 1,200 pixels. 

More important, perhaps, 19-inch 
monitors may prove a better fit for 
many desktops and eyeballs than the 
significantly larger and heavier 21- 
inch models. These new 19-inch mod- 
els have an actual viewing area of 
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Hitachi's 19-inch SuperScan Elite is among 
the first to fill the gap between 17 and 21. 


about 18 inches diagonally, which is 
roughly 30 percent larger than 17-inch 
monitors, but they take up little or 
no more desktop space. And if you 
are sitting within 2 feet of the moni- 
tor, it may be all of the display area 
your eyes can soak in without dart- 
ing around the screen so much that 
you get a visual migraine.— C. O. 


ONLINE | 


Ticket Tours 


ANYONE WHO DOUBTS there's a practi- 
cal use for virtual reality has probably 
never purchased a ticket to a concert 
or sporting event. At best, you have a 
seating chart—more often, you're 
buying on a charge and a prayer. 
Ticketmaster, with some help from 
Intel, plans to offer online ticket buy- 
ers an intriquing alternative. The com- 
panies are using the Virtual Reality 
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Modeling Language (VRML) to develop 
a Web site that will give you a point- 
of-view tour of an event venue to get 
a better idea of where you'd be sitting 
and what you'd see before you buy. 
Ticketmaster (www.ticketmaster.com) 
hopes to have the service available | 
by the latter half of this year. 

The ticketing giant also wants to 
use the Web to keep you apprised of 
upcoming events through the use of 
"push" technology.—C.0. 


least $500 less than most 21-inch dis- 


MICROPROCESSORS 


Merced's Raging 
Electronic Waters 


THE MERCED RIVER may flow 
through the San Joaquin Valley in 
central California, but it's nearby Sil- 
icon Valley that hopes to ride the 
Merced into the next century. Intel's 
next major microprocessor is code- 
named Merced, and while it's not 
due until 1999, it's already making a 
splash with PC makers and users. 

Merced will be the first in a new 
family of chips, processing data in 
64-bit chunks rather than the Pen- 
tium's 32-bit segments. Intel has 
yet to affix any megahertz speeds 
to Merced, but it's expected to be 
at least twice as fast as today's 
speediest Pentium chip, which 
currently peaks at 300MHz. Intel 
says Merced will be able to handle 
all of the Windows software now 
running on Pentium machines. 

But for all of its compatibility, 
Merced will be a significant depar- 
ture from the norm in some ways. 
Intel is developing the chip with 
Hewlett-Packard to ensure compati- 
bility with not only Windows soft- 
ware, but also with all of the Unix 
software that today runs on Hew- 
lett-Packard's RISC processors, 
which are used in scientific work- 
stations. That means Merced will 
have a completely new design— 
the first Intel processor not based 
on the x86 instruction set, which 
goes back 20 years. Intel also has a 
simulated system using Merced up 
and running, so software makers 
can write and test software long 
before the chip's release. And Intel 
is using a new 0.18-micron chip- 
making technology that should 
make Merced one of the smallest 
chips to date. 

Intel says it will continue to 
develop and sell 32-bit Pentium 
chips even after Merced becomes 
available.—.C. 0. 
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radio. Behind it stands a 30-year reputa- 
tion for building superior music systems 
and speakers that produce full, rich 
sound. But how do you get Bose quality 
sound from a small radio? 


Technology that 
redefines radio. 


The solution is our patented acoustic 
waveguide speaker technology. This tech- 
nology is so advanced, it earned its 
creators the prestigious “Inventor of the 
Year" award. Much as a flute strengthens 
a breath of air to fill an entire concert 
hall, the waveguide produces room-filling 
sound from a small enclosure. 

Even the critics were impressed. 
Popular Science called the Wave radio 
*a sonic marvel." Radio World called it 
“...a genuine breakthrough in improved 
sound quality." Turn it on and listen for 
yourself — you'll understand why many 


owners actually use their Wave radio as 


Our reputation stands behind it. 


The Bose* Wave* radio is no ordinary 


their primary music system. Yet the Wave 
radio measures just 4.5"H x 14"W x 8"D, 
small enough to fit on a kitchen counter, 


bedroom nightstand, almost anywhere. 


Remote-controlled 
convenience. 


The easy-to-use Wave radio comes with a 
credit card-sized remote control that lets 
you operate the radio from across a room. 
You can pre-set six AM and six FM 
stations and switch between them at 
the touch of a button. Or listen to your 
favorite recordings by connecting the 
radio to your CD or cassette player, TV, or 


VCR. There's even a dual alarm feature. 


Call now and 
make six interest-free 
payments. 
The Wave radio is available for $349 
directly from Bose, the most respected 
name in sound. So call 1-800-845-BOSE, 


ext. R6726, to learn more about our 


in-home trial and satisfaction guarantee. 
When you call, ask about our six-month 
installment payment plan. Or, if you 
prefer, return the coupon below. 

So put a Wave radio in front of you. 


And hear all that stands behind it. 


Call 1-800-845-BOSE, 
ext. R6726. 


Please specify your color choice 
when ordering the Wave® radio: 
O Imperial White O Graphite Gray 


Мг./Мігв./М. 
Мате 


{Please Print) 


Address 


Daytime Telephone 


( | 
Evening Telephone — 


Mail to: Bose® Corporation, Dept. CDD-R6726, 
The Mountain, Framingham, MA 01701-9168, or 
fax to 1-800-862-BOSE (1-800-862-2673). 


HOSE 


Better sound through 


©1998 Bose Corporation, Covered by patent rights issued and/or pending. Installment payment plan not to be combined with any other offer and available on credit card orders only. 
Price does not include applicable sales tax. Price and/or payment plan subject to change without notice. 


Culture Challenge 


SACRE BLEU! An anonymous villain = M sf | UTILES 
has announced he is going to blow À ЖАН Ы... | 
ир a royal residence, and your mis- 
sion is to find and disable the infer- 
nal bomb. The residence, just out- 
side Paris, happens to be Versailles, 
the glorious palatial home of France's 
Louis XIV, known as the Sun King, 
and dozens of his relatives, mis- 
tresses, courtiers, and attendants. 
Your challenge is embodied in a 
fiendishly clever and graphically stun- 
ning interactive computer game called 
Versailles 1685. As in other interac- 
tive puzzle games, you arrive at a so- 


. "sr 3 
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Versailles 1685 offers up glorious panoramic views in a highly cultured game of whodunnit. 


C. Adorning the walls of the chateau's 
rooms are more than 200 paintings. 
You can view them in close-up, and 
call up text descriptions of the sub- 
jects and artists. You can eavesdrop 
on some of the 30 historical charac- 
ters—from the king's brother to the 


! accuracy stems from research by the 

| chief curator of Versailles and by a 

| team from the Louvre. 

| Ав you move through the chateau, 

| you gain a panoramic view of a room's 

! contents, from floor to ceiling, thanks 

| toa new Omni 3D technology devel- 

" | 

playwright Jean Racine—and call up | oped by the game's creator, Cryo 
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objects and clues. But unlike other 
games, Versailles treats you to a rich 
Interactive Entertainment. The very 
visual CD-ROM runs on Windows 
and Macintosh systems and costs 


of Lalande, a valet de chambre—in- You gain an intimate knowledge 
vestigate the nooks and crannies of 


the chateau's 40 rooms (some se- 


of the ways of the court, its archi- 
tecture, and inhabitants. And as about $50. Where else can you get a 
postgraduate degree in French his- 
tory and culture for such a paltry 


sum?—Arthur Fisher 


background, a soundtrack plays 
masterpieces by Jean Baptiste Lully 
and Francois Couperin. Historical 


cret) and its gardens and maze. 
This is not only gaming with a 
capital G, it's culture with a capital 


CD-ROM 
New World Software too difficult to make—they simply included everything. 
к 5; | | The Complete National Geographic is just that, a CD- 

_ WHEN YOU'RE ATTEMPTING to chronicle more than a cen- ROM archive of all of the magazine's 108 years of articles, 
tury's worth of National Geographic magazine's words and photos, maps, and graphics, plus a little "classic" advertis- 
pictures on CD-ROM, how do you decide what to leave ing for good measure. From the Incas to the icebergs, it 
out? That's a tough call, and ultimately one that National spans no fewer than 30 discs. (Unfortunately, no DVD-ROM 
Geographic Interactive and Eastman Kodak decided was version, which might reduce it to two or three discs, is 


available yet.) The $199 package is an astonishing collec- 
tion, taking you on a worldwide journey to nearly every 
part of the planet, drawn from the 185,000 pages of 1,200. 
issues of the magazine. You can page through at your 
leisure, or you can use its search engine to hunt for infor- 
mation by subject, date, explorer, writer, photographer, or 
map location. When you select an article, the program lists 
related topics and contributors so you can dig even deeper. 
You can bookmark and print pages, too, and there's a link 
to an exclusive area of the National Geographic Web site 
for the latest news and features. | 

The Complete National Geographic collection, which 
йе runs on Windows PCs or Macs, is being sold by Mindscape 
A built-in search tool lets you track down nearly any animal. (800-234-3088 or www.mindscape.com).—C.0. 
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MODEMS 


New Phone Tricks 


PLAIN-OLD copper phone wiring may 
be down, but it's not out of the high- 
speed Internet race. In fact, thanks 
to some new tricks, this bandwidth 
dog may soon be right in the middle 
of the hunt for faster Web access. 

Diamond Multimedia and Multi- 
Tech Systems have each recently 
demonstrated Internet connections 
running at 92,000 bits per second 
(92Kbps)or faster by using a pair of 
56Kbps modems working in tandem 
over ordinary copper phone lines. 
With modem prices still falling and 
the number of homes and offices 
with two or more phone lines rising, 
such a technique may be practical in 
many circumstances. And you could 
still use one line for voice calls. But 
for such a system to work, the server 
computers at your Internet service 
provider would have to be operating 
in the same dual-line fashion, which 
does not seem imminent. 

More promising are the various 
Digital Subscriber Line, or DSL, tech- 
nologies. DSL uses special modems 
to send digital signals, rather than 


Internet2 Comes Online 


AS THE INTERNET tent continues 
to expand, some of its earliest tenants 
are getting ready to find new shelter. 
The so-called Internet2, a high-speed 
network designed to link researchers 
across the United States, the way the 
original Internet did before it became 
crowded with the rest of us, made its 
first connections recently. 

The first two high-speed hubs, 
known "gigapops" because they are 
points of presence (pops) that can 
operate at speeds up to billions of 
bits per second (gigabits), made a 
connection between centers in Re- 
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analog waveforms, over existing 
twisted-pair copper phone lines. One 
popular variant of this technology, 
called asymmetrical DSL, or ADSL, is 
capable of download speeds as fast 
as 9 million bits per second (9Mbps), 
or about 160 times faster than a 
56Kbps modem. That could make 
ADSL modems comparable with the 
cable modems now being offered by 
some cable-TV companies, though 
some ADSL services may offer slower 
speeds. Upload speeds for ADSL are 
much slower than download speeds 
(hence the asymmetric label), but 
the bottleneck in Internet access is 
usually in getting Web pages from 
the Internet to your PC. 

So far, DSL has been used in only 
a few commercial services. But that 
may begin to change by the middle 
of 1998, according to Paradyne, a 
major supplier of DSL equipment. 
Paradyne recently unveiled products 
designed to enable Internet service 
providers to offer ADSL service at 
download speeds as fast as 7Mbps. 
Hayes and Alcatel, meanwhile, say 
they are developing an ADSL modem 
that will cost about $250.— С.О. 


search Triangle Park, North Carolina, 


and Georgia Tech in Atlanta, Georgia. 


The first connection is running at 
43 million bits per second, but faster 
speeds are planned. Nationwide, 
more than 100 schools and research 
centers have been collaborating to 
create Internet2. 

The regular Internet, meanwhile, 
continues to pack them in. One re- 
cent report by International Data 
Corp. estimates that more than 53 
million people worldwide now have 
access to the Internet—the first 
time it has surpassed the 50 million 
mark—with more than 44 million 
using the Web. Many other reports 
reveal smaller numbers, but still show 
steady growth.—C.O. 
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NASA Observatorium 
observe.ivv.nasa.gov 

You don't need to be a rocket 
scientist to keep up on 
NASA's latest projects. 
They're explained in layman's 
terms and illustrated with 
stunning photos and film 
footage on this new site. 


Space Explorers 
www.space-explorers.com 

Join students around the world as 
they participate in live space missions. 


Oyez Oyez Oyez 
court.it-services.nwu.edu/oyez 
Take a virtual tour of the Supreme 
Court and read about landmark cases. 


Underground Construction 
WWW.auca.org 

Find out what it takes to design and 
construct subterranean facilities. 


Steamboatin' the Grand Old South 
www.steamboats.org 

Period shots of steamboats with 
illustrations of how they work. 


Serious Sports 
WwwW.serioussports.com 

All the gear and information you need 
to get serious about extreme sports. 


Trip 

trip.corbis.com 

Take a trip around the world via Cor- 
bis' picture albums. 


Animal Network 
animalnetwork.com 

Fish or fowl, pets are the focus of 
this information-rich site. 

Stock Point 
www.stockpoint.com 

Want to be a portfolio manager? 
Stock Point gives you the tools. 
—Suzanne Kantra Kirschner 


“ Ø We've got some good | The CompleteHeat system 


Clean natural gas 


Think what you'll save” news: Cold showers | is our high-efficiency home 


01997 LENNO IN DCUBTRIES, IND, LENNOX DEALERS ARE INDEPENDENTLY OWNED AND OPERATED BUSINESSES. 


are about to become a thing of the 


past. Unless, of course, you really 


need one. Because the Lennox | 


heating and water heating 
system which has a combined as well as our wide selection 


annual efficiency rating of 90%, | of high-efficiency natural gas 


BEFORE TELLING YOU ABOUT OUR NATURAL GAS 
COMPLETEHEAT HOME HEATING SYSTEM, WE HAVE TO ASK: 


DO YOU HAVE TO TAKE - 
A LOT OF COLD SHOWERS? 


high-efficiency and all-natural 
gas CompleteHeat combination 


system supplies you 


with a virtually 


NUT Е: НЕ 
unlimited supply of ik Бі 
THE LENNOX 
COMPLETEHEAT" 


OPERATES ON 
NATURAL GAS. 


hot water and keeps 
your home warm and cozy at the 
same time. And because it operates 


on clean-burning, efficient natural 


gas, it's economical to operate. 


a 


ONE LESS THING TO WORRY ABOUT.’ 


www. Dave Lennox com 


. ! : : E b. 1 
Amazing. Of course, what that systems, feel free to contact üs at 


І-800-94.ЕММОХ. We'll giye: 
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translates to is lower heating bills 

for you, no matter how large your | you:something to gét excited about. 

family or your residence might be. . 
, 

For the name of a nearby 

dealer who can tell you | 

more about our 


CompleteHeat A 7 


system 
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Sight My Fire 


EVERY 20 SECONDS, 
somewhere in the United 
States, firefighters re- 
spond to a false fire 
alarm—an event that costs 
time, money, and some- ` 
times even lives. Now a ч 
new fire sensor developed s 
by researchers at Purdue 
University in West 
Lafayette, Indiana, could 
change the manner in 
which fires are detected and re- 
ported, reducing false alarms and 
improving firefighter response time. 
The Purdue researchers have de- 
veloped a computerized infrared de- 
tector that offers advantages over 
smoke alarms and existing infrared 
detectors. Smoke alarms, for exam- 
ple, don't alarm until smoke reaches 
them, and that short delay can be 
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КОО detector 


‘broad-ban 


# ut 


Photo-diode 


nanometer 
d filter 


Beam splitter 


150-degree 
optical eye 


Smoke path 


fatal. Existing infrared detectors— 
which respond to wavelengths of 
light in the near-infrared part of the 
electromagnetic spectrum (which 
humans perceive as heat)—often 
can't discern between a candle 
flame and a dangerous fire. 

But Purdue's detector does more 
than merely sense heat. By using 


SECURITY 


Processor 


| 


1,000nm broad-band Пе 


The near-infrared smoke detector developed at Purdue University 
“sees” fire by measuring known patterns of flames. 


EWSFRONTS 


fiber optics, the device can “see” re- 
flections of flames on every wall in 
the structure from a single location. 
In addition, the detector avoids false 
alarms by analyzing the infrared sig- 
nature of a heat source. 
By comparing that sig- 
nature with known pat- 
terns, the computer is 
able to distinguish be- 
tween hot plates, burnt 
toast, and real fires—and 
between the reflections 
of actual flames and, say, 
blowing curtains. 

When the detector 
finds a signature match, 
it automatically phones 
the local fire department 
and also plays prere- 
corded evacuation mes- 
sages for occupants. 

False alarms keep fire- 
fighters from real emergencies, cost 
communities approximately $400 per 
incident, and lull building occupants 
into ignoring alarms. Furthermore, 
more communities are deciding to 
recover false-alarm costs with fines for 
malice or malfunction; in response, 
consumers are turning off their de- 
tectors altogether.—Douglas Page 


HOLZ&HHODP HOA3HÀ 


HOTH TINH жалт 


43 


New SOLO!" 
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Overwhelm your favorite driver 
The all-new cordless SOLO® radar and laser MORE FEATURES 


| detector is a revolutionary new design — and now Powered by 2 AA batteries (or an optional 
you can test drive SOLO for 30 days at no risk. power cord), SOLO is the first detector that lets 
MORE PERFORMANCE you customize its operation. In June 1997, Mofor 
Unlike ordinary detectors, ultra-compact Trend exclaimed “Solo wins big points for 


SOLO provides a remarkable combination of long having the industry's first onboard computer.” 


range warning on all radar bands and laser, with TAKE A TEST DRIVE 
minimized false alarms. The secret is Digital New SOLO is the most advanced cordless 
Signal Processing, one of dozens of patented detector in the world. Try SOLO in your car for 
technologies we've developed at ESCORT. 30 days with a money-back guarantee. Call today. 


Also Available Call Toll-Free 
If you prefer a corded 1-800-433-3487 SOLO $199% 
ee -— ——M Optional Power Cord $29” 


Plus shipping and handling 
Ohio residents add 6% sales tax 


30-day 


detector, our full-featured 
PASSPORT 4600 is an 
incredible 
value at 


$1795 


Monev Back Guarantee 


> Department 501618 


1997 Escort, Inc 
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New Laser Lighters burn blue to crimson. 
Next time someone asks for a light, surprise 
them with the new Laser Lighter. Instead of 
` just blue, the jet flame turns a vivid 
^. crimson. Everyone nearby will ask you 
| where they can get one, too. But don't 
) sell them vours. We've only got a few. In 
elegant silver, black, or gold. Call now. 


т Laser Multi-Flame Jet Lighter 
ЯТЕ-5, JF-G, or JF-B $29.95 


Г Each refillable Laser Lighter 
| comer in its own black grain soft 
T case. Fuel available anywhere ar 
| o better расо and drugstores. 


» 


a 59 
The Edge Company 
Tools, Gifts, & Action Gear 


1-800-732-9976 24 


РО. Box 896-PS0198 Brattleboro, VT 05309 
Please add $5.00 Federal Express delivery charge. 


Also call for beautiful 80 раве full-color catalog = FREE! 


5440 West Chester Road е West Chester OH 45069 ce 


LAUNDRY TECH 


The Dirt on 
Cleaning Discs 


ON THE SURFACE, it appears to be 
a laundry breakthrough: a sealed 
device, filled with a mysterious 
fluid, that cleans clothes without 
detergent—lowering laundry 
bills and eliminating discharge 
of phosphates from detergents. 

The reality, it seems, is that 
these devices don't work. The 
Utah Division of Consumer Pro- 
tection recently completed an 
out-of-court settlement stem- 
ming from one device's inabil- 
ity to live up to claims. And 
the International Fabricare In- 
stitute in Silver Spring, Mary- 
land, found that some of them 
are all but worthless. 

These products are known 
under a variety of names, in- 
cluding the Laundry Solution 
and Laundry Clean Ring. Several 
of them employ a negatively 
charged liquid called "structured 
water" in a sealed ball or dough- 
nut-like ring. The negative 
charge 1s supposed to attract 
positively charged dust and dirt. 

Physicists at the University 
of Utah tested the Laundry So- 
lution, a 3-inch-diameter plastic 
ball, and found “no evidence of 
electrical charge.” The distrib- 
utor, TradeNet Marketing in 
Dunedin, Florida, insists the 
device works. 

Dynamic 0.N.E. Worldwide, 
marketer of the Laundry Clean 
Ring, maintains that its device 
also works, and adds that its 
structured water is not related 
to anyone else's. The company, 
however, steadfastly refuses to 
explain how the product cleans 
clothes. And in 30 loads of laun- 
dry done by POPULAR SCIENCE, the 
product cleaned as well as plain- 
old water.—Chuck Murray 


JANUARY 1998 17 


V rk gie RC TR е 


cuo ue ME autor Terent ap 


эы oe 


Let the Energy 
Competition Begin 


IT'S ONE OF those days: After a 
long shift at work, you arrive home 
to find the electric, gas, cable, 
phone, Internet access, and home 
security bills all in your mailbox. 
Only this time, they're all in the 
same envelope. Deregulation of 
the utility industry 1s upon us. Re- 
tail competition will be beginning 
in California, Massachusetts, New 
Hampshire, and Rhode Island— 
and that promises to change the 
way you pay for home services. 

For consumers, deregulation 
will mean lower electricity prices 
through increased competition. 
Numerous billing options will be 
available, offering anything from 
a flat rate to a daily rate for power. 
But perhaps more important, the 
number of companies that could 
be offering energy will increase. 
Anyone from American Express 
to L.L. Bean could be your next 
energy provider. 

Meanwhile, expect utility com- 
panies to begin supplying services 
like phone access and home secu- 
rity. Already, AT&T has an agree- 
ment with EnergyOne—an orga- 
nization of utility providers from 
around the country—to supply long- 
distance service to its customers. 
Simple Choice also intends to sup- 
ply a variety of energy and home 
services across the United States, 
all in one bill. 

Although deregulation promises 
lower prices for consumers, indus- 
try watchers are concerned that in- 
creased competition could mean 
that utilities might decide to con- 
duct less research and develop- 
ment. That, in turn, could lead to 
a reduced commitment to develop- 
ing renewable energy resources, 
such as solar power, as well as in- 
creased air pollution. 


— Stephanie Beldotti 
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Now you can use your software 
to buy our hardware. 


Over 3500 Craftsman tools 
now available online. www.sears.com / craftsman 


MAKES ANYTHING POSSIBLE 
©1997 Sears, Roebuck and Ca. 
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WITH.IHE.MOST-POWEREUL V8 UP FRONT. 
1:5 AMAZING WHAT YOU CAN PUT BEHIND YOU. 


For starters, you can put your worries behind you. 


E Because Sierra gives you all the horsepower | 
4 £* 4 E: , | 
NE $ "3 and towing strength you need. Sierra 


delivers a strong, steady release of 


BMES o 3 
| 
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engine is the strongest V8 in its class* What else 


power and its available Vortec 7400 


can you put behind you? Other pickups and other 


pickup owners. 1-800-GMC-8782 www.sierra.gmc.com 
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WITH А SHOCK wave cutting a line 
across Nevada's Black Rock desert 
floor like the bow wave of a ship, 
Richard Noble's ThrustSSC estab- 
lished a new land speed record of 
763 mph on a two-way timed run 
this past October, pushing the offi- 
cial record to a speed above Mach 1, 
the speed of sound. Mach 1 varies 
according to weather and altitude; 
during the record run, it was calcu- 
lated at 748 mph. 

The run probed unexplored di- 
mensions of aerodynamics. At Mach 
l, aircraft project a cone-shaped 
shock wave from the leading edges. 
What would that shock wave do un- 
der a vehicle rolling on wheels? As 
it turned out, the stability of the 
ThrustSSC demonstrated that a 
carefully shaped car body could, in 


RECORDS 


fact, run faster than Mach 1 without 
being lifted by the wave’s impact. 

The ThrustSSC, driven by jet 
pilot Andy Green, was developed by 
a British team lead by Noble, break- 
ing his own land speed record of 
633 mph, set in 1983. Green set a 
short-lived record of 714 mph a few 
weeks before the 1997 record run. 

Early calculations by aerodynami- 
cist Ron Ayers, a member of Noble's 
team, indicated that the instability 
posed by the reflected shock wave was 
not insurmountable. But no wind 
tunnel could create the appropriate 
conditions. Instead, Ayers' early cal- 
culations were supported by work 
with rocket-powered models and then 
tested on a track that was originally 
developed to test the high-speed sta- 
bility of missile nose cones. 

The ThrustSSC is essentially a 
jet airplane without wings. Its two 
Rolls-Royce jet engines produce 
50,000 pounds of thrust—equivalent 


The two Rolls-Royce jet engines 
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to 110,000 horsepower. De- 

\ velopment of the Thrust- 

JE SSC took two years, with a 
Ё” 1996 run in Jordan thwarted 
both by mechanical troubles 
and torrential rains. 

The Noble team's achievement 
came as it alternated runs at the 
record with American Craig Breedlove 
in his Spirit of America jet car. Breed- 
love had attempted a record in Octo- 
ber of 1996, an effort that ended 
in a spectacular crash. 

Green is the first to achieve a 
certified land speed record faster 
than sound—which requires two 
runs over a measured course, with 
the return run attempted less than 
an hour later to make it official. 
The certification distinguishes the 
ThrustSSC from such craft as the 
Budweiser Rocket, which is claimed 
to have broken the sound barrier in 
1979 for an instant while making an 
unofficial run [Letters, June]. 

Technically, the sound barrier also 
was broken on land in the early 1950s 
by several rocket-powered sleds 
running on rails ["Lethal 
Force," May].—D.M. 


The wheels are solid 


ThrustSSC pilot Andy Green. 
gets a salute from Richard No- 
ble after the sound barrier fell. 


are mounted on pylons alongside 
the ThrustSSC's body—a position 
calculated to keep them out of the 
path of the shock wave at Mach 1. 


aluminum discs. : 
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The ThrustSSC is steered 
by the rear wheels, be- 
cause the front wheels are 
situated where room to 
move is limited. 
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% ILLUSTRATION & BOTTOM RIGHT PHOTO COURTESY OF CASTROL. REUTERS/GAR'T CASKET/ARCHIVE PHOTOS 


An active suspension system keeps the body at the 
angle necessary for constant aerodynamic downforce. 
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Self-Steering ABS 


AN ADVANCED generation of anti- 
lock brakes developed by ITT’s auto- 
motive division provides yet more 
control in stopping a vehicle under 
slippery conditions. 

The new system senses when a 
car is oversteering (starting to spin 
out) or understeering (losing steering 
control) under hard braking on slip- 
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Expanding the SUV 


THE NEW DODGE Durango is a midsize 


sport-utility based on the similarly 
sized Dodge Dakota pickup. Like the 


Dakota, it's the biggest of the midsize 


entries, 11.8 inches longer than the 
Ford Explorer four-door. It's the first 


in this class to offer the option of seat- 
ing for eight. And its best-in-class ap- 
petite for hard work—1,797-pound max 
payload, 7,200-pound max towing ca- 
pacity—overlaps the capabilities of 
full-size brute utes. 

As its tough guy front end suggests, 
there's a lot of Dakota here: the same 
sheet metal from the windshield for- 
ward, the same basic chassis (modified 


at the rear to accommodate the sport- 
utility bodywork). 

That means plenty of torque, either 
from a standard 5.2-liter V8 (300 foot- 
pounds of torque) or the optional 5.9- 


pery roads. The system corrects the 
understeer by reducing the braking 
force on the front wheels. It corrects 
oversteer by braking one rear wheel 
harder than the other. 

Key to the system is a yaw sensor, 
developed by ITT, that determines 
the rate the car is turning. 

A test on ice demonstrated the 
ability to maintain steering control 
under hard braking, dramatically 


improving the ability to avoid an ob- 


stacle while slowing down.—D.M. 


W DRIVE 


liter V8 (335 ft.-lbs.). Dodge's 3.9-liter 
V6 (225 ft.-lbs.) will become the base 
engine in the spring of 1998. 

The Durango design team did a nice 
job inside, providing plenty of legroom 
for occupants of all three seating rows, 
albeit knees-up in the third, and enough 
cup holders for a soccer team. 

For all their truck muscle, the Du- 
rangos won't match the smaller, lighter 
Cherokees for get-up-and-go. With curb 
weights ranging from 4,568 to 4,736 
pounds, blazing acceleration isn't in 
the cards. But its combination of eight- 
passenger seating and smaller-than- 
full-size exterior dimensions fills a 
previously unoccupied niche in the 
SUV firmament, 

Pricing, starting from $28,025, 
is premium by midsize standards, but 
that will presumably come down when 
two-wheel-drive V6 editions come 
onstream this spring.—Tony Swan 


Up front, the Dodge Durango borrows its shape and underpinnings from the Dakota pickup. 
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Quick Charges 


AEROVIRONMENT, developer of 
the GM Impact, an electric show 
car, may be on its way to resolving 
the number-one shortcoming of elec- 
tric vehicles: limited driving range. 
The company's solution is its 60-kilo- 
watt PosiCharge system, which 
promises to bring a depleted EV's 
lead-acid batteries back to an 80 
percent state of charge within 10 to 
20 minutes. AeroVironment says that 
PosiCharge's battery management 
and the system's charging cycles al- 
low rapid charging without damag- 
ing an EV’s batteries, an important 
consideration in ensuring a costly 
battery pack's longevity. 

The new system relies on constant 
monitoring of each cell in the battery 
pack. Battery data is constantly pro- 
vided to the charger via an electric 
vehicle's onboard controller. The data 
is analyzed, and charging rates are 
constantly modified. Using data from 
onboard controllers allows quick- 
charging of any type of battery pack. 

Quick charging could be a critical 
improvement in the operation of a 
lead-acid battery-powered EV. These 
batteries typically provide about 50 
miles before needing to be plugged 
to a conventional 220-volt charger for 
6 hours or longer. A quick stop at a 
PosiCharge unit at a rest stop, restau- 
rant, or shopping center could con- 
ceivably add an additional 40 miles 
of range in no more time than it takes 
for a coffee break. 

The first PosiCharge unit is now 
on duty at Ford's Alternative Fuel 
Vehicle Center in Dearborn, Michi- 
gan, for use with the automaker's 
Ranger EV. Three additional units, 
two conductive and one inductive 
to handle Chevrolet S-10 EV charg- 
ing, will go into service at two South- 
ern California utilities shortly. 

Consumer versions are ex- 
pected to be available later in the 
year.—Ron Cogan 
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New $24.95 flat monthly fee. First 30 days free. 


If vou apprec late quality and speed online, areas, award-winning e-mail, even our new 


but prefer fixed monthly pricing only online Communities. All delivered across the 
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CSi (CompuServe) fits the bill. For $24.95 world's fastest’ Internet backbone. So call 


a month, vou || get unlimited access to COMPUSE RVE 1-800-213-2332 and try CSi tree for 30 davs. 
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Call 1-800-213-2332 to get 30 free days and new flat monthly pricing. 
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Stepless Automatic 


WITH THE ENGINE idling, you 
squeeze the throttle and the Ford 
Mondeo glides smoothly forward, 
though this automatic has no torque 
converter or other start-up coupling. 
Depressing the pedal brings stepless 
acceleration, with the revs falling 
steadily as speed rises. Cruising at 
a steady 60 mph, the engine lugs 
along at an astonishing 1,000 rpm. 

This is Torotrak, now refined to 
the preproduction stage by the British 
Technology Group. “It could set the 
industry standard for transmissions 
by 2010," says CEO Maurice Martin. 

Ford is one of several leading auto 
companies with licensing agreements; 
it is using the technology in its IVT 
(infinitely variable transmission), 
which is under intensive development 
at its Livonia, Michigan, Advanced 
Powertrain facility, prompting Mar- 
tin's optimism. 

The heart of the system is the 
variator, which has two clusters of 
free-wheeling rollers hydraulically 


Tilting rollers 
make up variator 


ing improved driveability and 
fuel economy compared with 
conventional automatics. 
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clamped between two pairs of op- 
posed toroidal discs, each pair shaped 
like two halves of a doughnut mold. 
The outer discs of each pair are 
turned continuously by the engine, 
when the rollers take the drive to the 
two inner, output discs. Tilting the 
rollers changes the ratio—effectively 
altering the working diameters of 
the input and output discs. The vari- 
ator is combined with a single three- 
element planetary gearset, giving a 
unique "geared neutral" for starting 
from rest, replacing the usual torque 
converter, The variator also handles 
reverse, and provides an unusually 
high overdrive. Power to the gear ini- 
tially comes either directly from the 
engine or via the variator; at a criti- 
cal disc ratio, the two input elements 
rotate in opposite directions. At this 
point, the third output element is 
stationary, so there's no drive to the 
road wheels. Change the disk angles 
and drive is engaged, either forward 
Or reverse. 

Fuel consumption can be 20 per- 
cent lower than with a conventional 
four-speed automatic, the developers 
claim.— David Scott 
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The New True Porsche 


TECHNICAL DIRECTOR Horst Marchart 
characterizes the 911 as "the soul 
of Porsche." So it's easy to under- 
stand why the first thorough re- 


The classic Porsche shape survives in 
the new version of the sports car. 


design of the classic sports car in 
35 years was taken ultra-seriously. 

Engineering the new 911 con- 
currently with the Boxster permit- 
ted sharing of front bodywork and 
suspension, doors, instrument panel, 
climate controls, and basic engine 
design. But while the Boxster is 
midengined, the 911 honors tradi- 
tion with a 3.4-liter flat six hung 
behind the rear wheels. 

The instantly recognizable 911 
is longer and wider to envelop 
nose-mounted radiators for the 
new water-cooled engine. The use 
of high-strength and alloy steels in 
the body trimmed more than 100 
pounds from the curb weight while 
shrewd engineering clipped the turn 
circle 10 percent. 

During a recent four-country 
European tour, it was clear that the 
new 911 is a vastly improved sports 
car. The cable-operated shifter is 
light to the touch, wind noise and 
drag are both diminished, the 
smaller but more potent engine re- 
sponds with rabid enthusiasm to 
the accelerator, and the standard 
17-inch tires stick to the pavement 
like no-passing stripes. Purists may 
reluctantly accept a 911 that's 
easy to drive briskly, but everyone 
else should rejoice over this long- 
overdue update. What hasn't | 
changed for the better is its 
$65,000 price tag.—Don Sherman 


JANUARY 1998 Popular 


SEE A DIFFERENT GAME. 


SEE WHY ISAAC BRUCE LEAVES DEFENSIVE 
BACKS PONDERING THE LAWS OF PHYSICS. 
\ The new Sporting News lets you see 
the hidden game within the game; 
like the baffling moves a great wide 
receiver makes. You get a deeper, 
sharper perspective on sports — 
the teams, the stats, the strategies, 
every week, in-season and out, so 
you can see a different game. 
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Image Stabilizer technology eliminates shaky, blurred images 
in Canon's latest binoculars and lenses. 


These photos of New York's landmark Empire State Building demonstrate the effectiveness 
of Image Stabilizer technology. The image is blurred when shot in low light without IS (left), 
but comes into sharp focus with the Image Stabilizer turned on (right). 


nyone who carries a cam- 
Ae: or binoculars knows 

about “image shake,” 
even if they've never heard the 
term. And they know what it 
does—magnifying even slight 
hand or camera movements to 
create blurred, jumpy images 
that can spoil once-in-a-lifetime 
scenes or photos. 


Until recently, the only practical 
way to reduce image shake 
was to use a fixed rest when 
photographing or holding 
binoculars, or increase your cam- 
era's shutter speed to "freeze" 
the image. Unfortunately, such 
compromises also affect the 
mobility, ability and creativity 
of the person holding the 
camera or binoculars. 


A permanent solution to this 
problem is Image Stabilizer (IS) 
technology from Canon. Recent 
additions to the IS lineup include 
Canon's affordable 10X30 IS 
Binoculars, and the EF 300mm 
f/AL IS USM Telephoto Lens. 


Two separate microprocessor- 
controlled Image Stabilizer 
systems are available—one 
type to counteract unwanted 
motion and image shake in 
binoculars, the other to improve 
performance in single-lens 
reflex camera lenses. Since 
their introduction, Canon has 
advanced this revolutionary 
concept to ever-higher levels. 
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10 x 30 IS Binoculars 


A Vari-Angle Prism 
System in Canon's 
new lightweight, 


The Vari-Angle Prism 
is a sealed bellows 
composed of two 


optical-glass plates affordable and 
joined by a super- compact 
| flexible film and 10X30 IS 
filled with a clear, Binoculars 
high-refractive-index contin 
fluid. The prism's aci us ^8 
maintain а 


shape continuously 
adjusts to counteract 
image shake. 


steady image, 
eliminate blurring 
and reduce eye-strain. 


Steady Viewing 
Canon's newest 10X30 IS 
Binoculars uses the first of 
these systems, which com- 
bines a unique Vari-Angle 
Prism lens with built-in 
motion detectors that sense 
conflicting movement or 
vibration. When shaking 
occurs, a microprocessor 
transmits corrective signals 
to the Vari-Angle Prism, 
which instantly shifts to 
compensate and continu- 
ously adjusts to maintain 

a steady image—even in 
hand-held binoculars with 
10, 12 or 15 power. 
Originally created to elimi- 
nate jittery images in Canon 
camcorders, the Vari-Angle 
Prism system is also available 
in Canon's 12X36 IS and 
15X45 IS Binoculars. Until 
their development, 7X or 8X 
was considered the maxi- 
mum magnification for 
hand-held viewing. But all 
three Canon binoculars with 
Image Stabilization provide 
high magnification and 
high resolving power for 
crystal-clear viewing—even 
if a user's hands shake 
slightly while holding them. 
This not only enhances 

the ability to view fine 
detail at great distances, 
but also reduces eye-strain 
and fatigue. 


The remarkably compact 
and lightweight 10X30 IS 
Binoculars are Canon's most 
affordable Image Stabilizer 
binoculars yet. All three 
binoculars share advanced 
technological features 
found in Canon's highly 
acclaimed EF SLR camera 
lenses, including Super 
Spectra multicoating for 
increased brightness and 
perfect color balance. 


For more information, call 1-800-OK-CANON, or visit 
the Canon website at http://www.usa.canon.com. 


ADVERTISEMENT 


Hold That Pose 


The second form of 

Canon IS technology, the 
Compensative Optical 
System, is available in both 
the EF 300mm f/4L IS USM 
Telephoto and EF 75-300mm 
1/4-5,6 IS USM Telephoto 
Zoom Camera Lenses. 
Controlled by a built-in 
16-bit microprocessor, this 
system employs a series 

of gyro sensors to monitor 
sudden camera movements, 
and an electromagnetic coil 
that instantly shifts the lens 
groups to compensate. 


This dramatically reduces 
the chance of a blurred 
photograph due to camera 
motion or shake. Even 
professional photographers 
have difficulty hand-holding 
long lenses, and a tripod 
isn't always available. The 
problem is compounded if 
the photographer is in a 
moving vehicle. Image 
Stabilization is especially 
effective when shooting at 
long focal lengths with 
slow shutter speeds, and in 
low-light situations when a 
steady mount is unavailable. 
The IS system gives the 
equivalent effect of two 

full shutter speeds over con- 
ventional lenses, providing 
incredibly sharp pictures 

at speeds as slow as 1/60th 
of a second. Only Canon 
makes Image Stabilizer 
lenses for SLR cameras. 


Unmatched Ability 


In both the Compensative 
Optical and the Vari-Angle 
Prism systems, Canon 
Image Stabilization allows 
camera and binocular users 
to capture the images 

they want by eliminating 
factors that were once— 
but no longer—beyond 
their control. 


Compensative Optical System 


EF 300mm f4/L IS USM telephoto lens 


Film plane 


X-axis motion detection 


I 


Signal from 
camera body when 
shutter release 
depressed halfway 


Y-axis motion detection 


Image 
stabilizer unit 


The Compensative Optical System in Canon's EF 300mm 
f4/L IS USM Telephoto Lens has a built-in microproces- 
sor, gyro sensors апа tiny “ micro motors" to instantly 
compensate for inad /ertent camera m 
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IT'S EARLY MORNING above the Bay area, and the Bat 
is on patrol. Two hundred feet below, traffic undulates 
along U.S. 101. A roll to the right reveals a man mowing 
| his lawn—oblivious to what’s overhead. Up ahead, a fa- 
ther pushes a baby stroller. Such a beautiful day in the 
neighborhood. Suddenly, 15-knot gusts slap the stealthy 


By Jerome Greer Chandler 


observer. It’s time to descend from the California sky. 


The Bat’s handler beckons. 


“If you want to be unnoticed,” says 
aerospace entrepreneur Steve Morris, 
“you have to be small and quiet.” The 
president of the Palo Alto-based MLB 
Co. cradles his tiny creation, check- 
ing its miniature video camera for 
damage. This could be the great- | | 

, The view from 
grandfather of a swarm of offspring the Bat: Video 
that redefine aerial surveillance. Morris images can be 


has just recorded some of great-grand- tranemitton 
aps | ; | from as far as 
dad's first baby steps on videotape. ао Ares. 


From Palo Alto to Cambridge, 
Massachusetts, people like Morris are 
developing a new breed of spy plane 
small enough to fit in the palm of your 
hand. Over the next three to five years, 
the federal government wants indus- 
try to produce prototypes of what it 
calls micro air vehicles, or MAVs. The 
Defense Advanced Research Pro- 
jects Agency (DARPA) says the craft 
can be no larger than 6 inches across, ГА. 7 Ҹ- 1 | жары > «г 
and "capable of performing a useful 1 677) А КУУЛ = ы 
military mission at an affordable cost." "WR C MTM | | 

The military wants a soldier to be 
able to reach into his backpack, pop out 
a micro vehicle, hand-launch it, and 
then remotely monitor what it detects. 


JOHN B. CARMETT 
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MAVs could fly over a hill to see what cervo uitia eer 
lies ahead, sniff out land mines, or Steve Morris онаа не © 
detect the presence of chemical or the Bat plane with his 

biological agents. More combative ver- "nm кемен 


? А а Fe on the underside of 
sions might act as mini cruise missiles Ho REL алан 


or radar-zappers. as a skid plate for 
Civilian MAVs—arrayed in swarms— rough landings. 
might monitor airborne pollutants, 
replace weather balloons, or serve as 
temporary antennas. Individually, 
they could track traffic down canyon- 
like city streets, or fly into burning 
buildings to search for victims. They 
could even be used for surveillance 
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The world's smallest spy planes 
* A could already 


be watching vou. Mi [ C [0 


| More than Model Airplanes 


THE MICRO AIR vehicles designed by MLB Co. 
y on off-the-shelf internal combustion 
engines for propulsion. But that's where the 
resemblance to model airplanes ends. The 
airfoils of MLB's planes are thick enough to 
contain sophisticated electronics, including 
miniature video cameras. The primary mis- 
sion of these aircraft is surveillance. 
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‘Radio control | 
Height: 7 inches 


è  antema—/ -7 | 
ды | HELI-ROCKET 
ың E. This flying ducted propeller would take off 
E vertically and ascend to heights of 2,000 
feet or more. Capable of hovering, the 
; 7-inch-tall prototype is not yet equipped 
Video with video cameras or radio controls. 
; antenna : 
^ xs >= 6 Elevator 
si transmitter 14 t 
Radio control .— 
receiver .— Balsa and plywood | 
airframe | ; Winglet 
5 Wingspan: 18 inches 
ж Elevator 
Servo 
BAT 
Perfect for spying on the neighbors, the radio-con- 
Wide-angle trolled Bat has an 18-inch wingspan and carries a 
video сайтта d pair of video cameras that transmit images to the 
6 "m Ё ground during flight. Its predecessor, the MiniSpotter, 


won a fly-off contest for micro planes last year. The 
Bat has the same capabilities as the MiniSpotter, but 
is almost half its size and weighs only a pound. 


ILLUSTRATIONS BY BOB SAULS/ 
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Out of the Box 


POWERED BY BATTERIES, AeroVironment's micro air vehicles are designed 


to be launched from a box with the touch of a button. The box could 


be worn over a soldier's shoulder. 


BLACK WIDOW 
The see-through design of this 
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disc-shaped plane, 6 
inches in diameter, 
will eventually 

have hinged con- 
trol surfaces. 


Airspeed | 
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of a business competitor 
or a cheating spouse. 

Before you can order a 
personal MAV from the Sharper Im- 
age catalog, however, lots of problems 
must be solved. It's far easier to make 
a giant airplane than a tiny one. Only 
a few of the MAVs now under develop- 
ment are within the target size range. 

“When you get down into that size 
range, the performance of most con- 
ventional airfoils [wings] just takes a 
nose-dive," says David A. Jenkins, an 
associate engineer at the University of 
Florida's department of aerospace en- 
gineering. The problem is the chord: the 
width of the wing when viewed in cross- 
section. Aircraft with a 6-inch wingspan 
have very narrow chords, in the range 
of 2 inches or less. When you combine 
small chords with relatively slow flight, 
you tend to get insufficient lift. 

There are potential remedies. Jenk- 
ins and two other scientists at the Uni- 
versity of Florida, Wei Shyy and Richard 
W. Smith, are working on an adaptive 
airfoil that changes shape in response 
to the speed of the air across the wing. 

In traditional aircraft designs, the 
slower you fly, the greater the camber 
(curvature) of the wing required. When 
a jetliner like a 727 lands, pilots deploy 
slats on the leading edge of the wing 
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battery 


Propeller 


and triple- e 
slotted flaps on the қ E = 
trailing edge. The wing’s camber 


you fly, the less camber you need. 
Slats and flaps are tucked away, and 
the wing becomes flatter. But with 
micro planes, “it’s a whole new ball 
game, says Jenkins. 

He envisions an adaptive airfoil for 
MAVs in which the thickness of the 
wing, as well as its camber, would 
change during flight. As airspeed in- 
creases, the wing would not only be- 
come less curved but also thicker. 

Another potential solution to lift 
problems is to “blow” the wing. By 
“bleeding” air produced by the power- 
plant out through holes on the trailing 
edge of the wing, you can increase the 
circulation of air under the wing. That 
adds suction to the top of the.wing. And 
that adds lift. 

The technology is called circulation 
control. One of the pioneers in the field 
is Robert J. Englar, principal research 
engineer of the Aerospace & Trans- 
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eM | portation Laboratory 
at the Georgia Tech Research Institute. 
Englar has already proved circulation 
control works on full-scale aircraft. He 
helped modify a Navy A-6, more than 
doubling its usable lift. The normal ap- 
proach speed for the attack jet is 110 to 
120 knots. Circulation control cut it to 
67 knots, making it easier to land on an 
aircraft carrier. 

Englar thinks circulation control 
will work even better on MAVs. "If 
you do this correctly,” he says, “you can 
essentially eliminate the normal exhaust 
pipes and put all the jet's air out 
through the wings." The airfoil be- 
comes more than merely a lifting sur- 
face. It becomes a propulsion device. 

"Things have to play multiple roles," 
says Robert C. Michelson, manager for 
battlefield robotics and unmanned 
vehicles at Georgia Tech Research In- 
stitute. He is working on a radically 
new kind of МАУ, a reciprocating 
chemical muscle multimode Ento- 
mopter. The 4-inch-long vehicle looks 
more like a mayfly than an aircraft. 

"Nothing on the Entomopter is 
going to be single-use if I can help it,” 
says Michelson. Wings might act as 
antennas, not merely airfoils. The tail 
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GPS antenna 


RING WING 


This ducted fan design, which mea- 
sures 6 inches from wingtip to wingtip, 


CRUCIFIX DELTA 


This experimental 6-inch-long 
glider, which is both horizontally 
and vertically symmetrical, could 
stand on its tail for takeoff, but | 
would have limited range. 2 , 


could be launched vertically. The split 
duct behaves somewhat like a biplane. 
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could become a 
fuel-storage device, as 
well as a steering mechanism. 
Michelson's machine is radically 
different from other MAVs because 
its mission would be fundamentally 
different. "Most people are looking 
at micro air vehicles to do outdoor 
reconnaissance," he says. 
"That's missing the point." 
Stealthy UAVs, or unmanned 
aerial vehicles, already fulfill 
the "over the next hill" mis- 
sion nicely, Michelson main- 
tains. The Naval Research 
Laboratory, for example, has 
a vehicle called Sender that 
weighs only 10 pounds and 
has a wingspan of only 4 
feet. It fits into a suitcase. 
True MAVs, Michelson 
believes, are best suited for 
urban reconnaissance, 
specifically indoor missions. The En- 
tomopter, for example, might “fly down 
a smokestack, through a heating or 
ventilation system,” says Michelson. 
Once inside, it could “go down corri- 
dors in search of hostages, perhaps.” 
If mission differentiates Michelson’s 
robotic mayfly from the competition, 
so does the means of propulsion. The 
Entomopter’s flapping wings and scur- 
rying legs (so it can crawl toward its 
target if necessary) are powered by a 
device called a reciprocating chemical 
muscle, or RCM. When fuel is injected 
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ical reaction takes place, generating a 
gas that drives the wings up and down. 
In demonstrations, Michelson has 
proven that a chemical injection will 
make the wings flap on a testbed 
dubbed the Coke Roach. But before 
the RCM can actually take flight, it 


into the RCM with a syringe, a chem- 


must first be scaled down to bug size. 
Virtually all experts agree that micro 
flight will not be possible without ad- 
vanced propulsion systems. "Ihe 
biggest challenge we need to overcome 
is propulsion," says William R. Davis of 
MIT's Lincoln Laboratory. One of the 
fathers of MAV research, Davis says the 
problem lies in devising a propulsion sys- 
tem that can provide enough power 


without adding too much weight. “The 


Matt Keennon of AeroVironment wears video 
goggles that will be dsed to view images trans- 
mitted by the Black Widow. At Keennon's fin- 
gertips are components of the vehicle (left to 
right): propulsion motor, servo actuator, con- 
trol receiver and computer, and video camera. 
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Flving Like a Fly 


ENGINEERS AT Georgia Tech Research Institute 

are designing robotic insects that would fly by 

flapping their wings, or crawl on tiny legs. 
Vertically E The vehicles are intended for urban missions. 


opposed 
wings Height: 4 inches Antennas and 
D trim stabilizers Е 


Fuel storage 
and metering 


Reciprocating | 
chemical muscle 
ENTOMOPTER N reaction chamber 


The energy source for 
this robotic insect is 

a chemical that would 
be injected into a reac- 
tion chamber. Gas gen- 
erated by a chemical 
reaction would make 
the wings or legs move 
up and down. Exhaust 
air blown through open- 
ings in the trailing 
edges of the wings 
would increase lift. | 
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COKE ROACH 


A testbed for the recip- 

rocating chemical mus- 

cle, this contraption flaps its wings WING 

when injected with a chemical. It Designed on a com- 
was dubbed the Coke Roach be- puter, this Entomop- 
cause some of its parts are made ter wing was fabri- 
from soda cans sold by Coca-Cola, cated from plastic, 
which has its headquarters nearby. then covered with 


a polyester film. In 
future versions, the 
plastic parts will be 
hollow, so that air can 
be blown through them. 


THINKING SMALL 


1 For planes smaller than 6 
® inches, flapping wings may 

| be required. At the Naval 

Research Laboratory, one concept 

under consideration is a dragonfly-like 


vehicle with a forward pair of flapping 
wings and a rear set of fixed wings. 


very best batteries you can buy today 
won't do the job," he says. At least not 
for very long. 

The California-based company 
\eroVironment has a wealth of expe- 
rience building electrically-powered 
vehicles. [ts products include the GM 
Impact automobile and the Pathfinder 
aircraft —which uses solar power for 
high-altitude, long-endurance flight. 
Still, ^eroVironment's cutting-edge 
МАУ are able to stay aloft for a max- 
imum of about 16 minutes at a time. 
The company wants its MAVs to be 
able to fly for up to an hour, not nec- 
essarily round-trip. 

“The batteries are a huge chal- 
lenge,” says Matthew T. Keennon, 
a senior electromechanical engineer 
who heads AeroVironment's МАУ 
research. He thinks lithium primary 
batteries would probablv be a good 
choice. "There's no point in having a 
rechargeable battery if you're not go- 
ing to recover the aircraft," he says. 

AeroVironment has tested several 
МАУ designs. Two of them, the disc- 
shaped Black Widow and the triangu- 
lar Yellow Jacket, meet DARPA's dimen- 
sional specs, with wingspans of only 
6 inches. The Black Widow сап be 
launched from a box with the touch 
of a button, making it easy for a soldier 
to deploy. It can cruise quietly at 35 

mph, using small electric motors 
to power a miniature propeller 
and two control flaps. But 
even this micro flyer's 
range 1s limited by the 
batteries that power 
its tiny motors. 
Keennon thinks 
that electrically pow- 
ered micros will eventu- 
ally achieve the neces- 
sary range. То extend 
range on sunny days, 
wafer-thin solar pan- 
1. els оп the wings could 
Ё! augment battery power. 
| Keennon, like entrepre- 
neur Steve Morris, became 
interested in micro flight as a 
builder of radio-controlled model air- 
craft. And model aircraft are powered 
by internal combustion engines. The 
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a single device—one that not only processes information but 
also acts upon it. For example, MEMS are already used to 
control the airbags 1n most cars, first detecting the impact 
and then activating the bag's release. 

Among future applications envisioned are tiny flaps on 
airplane wings that 
would work 1n unison to 
control air flow, artillery 


MEMS the Word 


HOW CAN AIRPLANES and other complex machines be made 
tiny? Only by miniaturizing their components. To do that, 
researchers are turning to micro-electromechanical sys- 
tems, or MEMS. Developing these systems is one of the top 
priorities of the Defense 
Advanced Research Pro- 
jects Agency (DARPA). 

MEMS resemble com- 
puter chips in size, and 


rounds that could steer 
themselves, and throw- 
away sensors so small 


are made the same way. 
For example, a simple 
motor can be crafted by 


DARPA calls them “MEMS 


dust." —Dawn Stover 


etching a piece of silicon with chemicals to leave be- 
hind two concentric rings. When an electric current 
passes through the outer ring, the inner ring rotates. 
The beauty of a micro-electromechanical system is 
that it combines electronic and mechanical functions in > 


off-the-shelf engine propelling Mor- 
ris’ 18-inch-wingspan Bat burns stan- 
dard model-aircraft fuel—a mixture 
of alcohol, oils, and nitro-methane. 
Morris is convinced it offers opti- 
mum energy density. The power- 
plant’s high-pitched snarl spoils the 
Bat’s stealth, but Morris says the 
plane can be fitted with mufflers. 
Somewhere between the prosaic 
internal combustion engine and the 
exotic chemical musele lies another 
potential propulsion system for MAVs: 
a hvdrogen-powered jet turbine. Alan 
Epstein, director of MIT’s Gas Turbine 
Laboratory, is working on a silicon 
carbide engine that is only 0.4 inches 
in diameter and 0.12 inches thick, yet 
produces 10 to 20 watts of power. 
Epstein's team has already built a 
microscale combustor that works, but 
the engine's compressor, generator, 
and bearings still niust come down in 
size. The researchers hope to have a 
complete micro engine running within 
three years. 
Advances in 
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key to navigation as well as propul- 
sion. “MEMS systems are the salva- 
tion of this whole thing,” maintains 
Michelson. He says MEMS will allow 
micro flyers to be fitted with precise 


inertial navigation systems. These 
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navigation systems work by detecting 
minute changes in acceleration. Be- 
fore beginning a mission, the pilot 
initializes the inertial navigation sys- 
tem, or INS, by punching in a set of 
coordinates. From then on, a computer 
can calculate the craft’s position rela- 
tive to the starting point. 

The beauty of INS is that refined 
versions would allow micro vehicles to 
fly autonomously. Directional guidance 
is something Global Positioning System 
satellites don’t do well for MAVs, be- 
cause today’s smallest GPS receivers 
are about 3 inches in size—awkward 
for a micro air vehicle. 

Miniature cameras could act both 
as navigational aids and sensors. At 
MIT's Lincoln Laboratory, a team led 
by William R. Davis is developing a 
camera that would weigh less than a 
tenth of an ounce. It translates images 
into electrical signals using CCDs 
(charge-coupled devices) that are sim- 
ilar to the ones in commercial mini- 
cams, but considerably smaller and 
sharper. The camera would have a fo- 
cal plane consisting of 1,000 by 1,000 
pixels, roughly the resolution of high- 
definition television. "You have to 
have that kind of resolution," says 
Davis, *so that when you look at the 
ground you can tell the difference be- 
tween a tank and a truck." 


Among the MEMS made from sili- 
con at Sandia National Laborato- 
ries: an optical shutter that rotates 
at high speeds on guide rails (far 
left), a latch that frees the shutter 
on command (left), and a gear- 
speed reduction unit (above). 


It will be a few more years before 
miniature cameras and button-size 
engines are ready for flight. But peo- 
ple like Steve Morris are already 
preparing the platforms for these 
components. Morris won the Univer- 
sity of Florida's first Micro-Aerial Ve- 
hicle Flyoff last spring with a craft 
that looked more like a radio-con- 
trolled model airplane than a micro 
flyer. But don't discount this kind of 
contribution, says Richard J. Foch, 
who heads the MAV effort at the 
Naval Research Laboratory. Near- 
term, micro air vehicles "are going 
to be predominantly hand-built," he 
says. They'll be made by people like 
Morris, Keennon, and Jenkins—all 
of whom started by building model 
airplanes out of balsa. 

Foch foresees a day when mass- 
produced MAVs will be carved from 
sheets of silicon. Such microscopic 
manufacturing could produce "liter- 
ally millions of airplanes," he believes, 
perhaps even making them as cheap 
as computer chips. Micro flyers could 
then take to the skies in swarms. 

Future micro flyers will be virtu- 
ally invisible, because of their small 
size. But if you head south along U.S. 
101 today, you just might catch a 
glimpse of their progenitor puttering 
around the skies over Palo Alto. 9 
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let this boat off its leash, and it rockets a 16-man platoon 
of Navy SEAL special-operations forces in and out of a 
n ew M a rk V combat zone at top speeds exceeding 50 knots, a lot faster 
than the old Vietnam-era river patrol boats it replaces. 
The Mark V's rapid-transit power comes from two off- 


0 ets S FA Ls і " the-shelf V12 turbocharged diesel engines, whose com- 


bined 5,200 horsepower drives two water jets. This one-two 


Ih e N avy S TIED TO A PIER, the Mark V isn't much to look at. But 


қ E эы» propulsion punch delivers an average cruising speed of 45 

1n an d O ut knots with 50-plus-knot bursts of speed. The Mark V can 

also stop on a watery dime or run 'round it in tight circles. 

Speed and maneuverability are essential to getting the 

of C om b a t SEALs in and out of the Mark V via the sloping rear deck. 
Clambering aboard inflatable rubber rafts, the SEALs 

slide into the water to disembark. Upon their return, they 

2 St | | drive the rafts straight up onto the deck. 

By Carol Hoidra Covering fire comes from five gun sta- 

tions mounted in the stern. The gun 
mounts are interchangeable so each one can be fitted 
with a 50-caliber machine gun, a 40mm grenade launcher, 
a 25mm chain gun, or a 7.62mm Gatling gun. A stash of 
paratrooper-modified M16 rifles are below deck. 

* A jaunt on the Mark V proves it is built for speed and 
not comfort. The crew of five and their passengers fit 
snugly into adjustable safety seats. Sitting is permitted, 
but most SEALs stand so their legs can absorb the shock 
of the boat hitting the water during what can often be 
long, jarring, high-speed rides—the Mark V has a 500-mile 
range. A GPS navigation system, backed up by a hand- 
held military model, keeps the boat on course; sophisti- 
cated voice and data communications are below deck 
for emergencies or changes in orders. What the Mark V 
doesn’t have is a galley or head. A cooler suffices for cold 
drinks or anything else that needs freezing. Call it the 
Tough-Love Boat. 

The Navy's fleet of eight Mark Vs (four on each coast) 
can be deployed in pairs aboard C-5 Galaxy transport 
planes. Each aircraft also carries two Humvees and sup- 
port trucks packed with maintenance gear, spare parts, 
and ammunition, as well as mechanics and technicians. 
The bottom line: À two-boat detachment of Mark Vs can 

Wer. | be sent anywhere in the world within 48 hours; they're 

fe fully operational within 24 hours of arrival in-country, 

and self-sustaining for 90 days. ® 
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Special safety seats allow Navy SEALs to sit or . Forget about a wheel: The Mark Vis соп f Tie dart Y's anglad 3520 allows = 
stand during punishing, high-speed maneuvers, trolled by using either of two joysticks; is SEARS ty us 4500 Ed Ea M 
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ONE DAY last August, a package 
arrived at Pramod Srivastava's 
lab. It was a gift that represented 
the last hopes of the person who 
sent it. Inside the package a 
sealed bag held, literally, a piece 
of the gift-giver: a tumor carved 
from her body and embedded in 
molten wax. 


Yet the immunologist was not shocked, 
because he knew the waxed tumor's mean- 
ing. It was fodder for a potentially revolu- 
tionary anticancer agent, which Srivastava 
crafts from the cancer itself. 

Srivastava’s treatment has cured cancer 
in animals. But he cannot treat this pa- 
tient or any of the others who have sent 
similar parcels, because his experimental 
therapy has not yet been approved for hu- 
mans. “I have to tell them we don’t have 
anything yet. It’s hard,” sighs Srivastava, 
who directs a new cancer research center, 
housed in a modern, marbled building at 
the University of Connecticut Health Sci- 
ences Center in Farmington. 

The treatment is a cancer vaccine, a radi- 
cal new approach for taming cancer that 
aims to marshal the immune system—the 
body's natural defenses—to fight the mon- 
ster within. A cancer begins when a cell in 
the body becomes damaged and begins to 
multiply wildly. As the cancer cells copy 
themselves, the tumor enlarges, encroach- 
ing on healthy tissue. Making matters 
worse, bits of the tumor frequently break off 
and spread through the blood to other body 
parts, where they can seed new tumors. 

Unlike traditional vaccines, which pre- 
vent disease in healthy people, cancer vac- 
cines are designed to remove cancer in 
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| people who already have it, or to pre- 
vent it from recurring. If the vaccines 
succeed, they could become the first 
fundamentally new weapon against 
| cancer in decades. 
Srivastava is not alone in his quest. 
Dozens of research teams around the 
| country, backed by tens of millions of 
dollars from the National Cancer In- 


stitute, the American Cancer Society, | 


and the U.S. Army, are developing a 
dazzling array of vaccines for many 
kinds of cancer. The recent flurry of 
effort has been largely inspired by a 
better understanding of both the 
molecular causes of cancer and the 
molecules that spring the immune 
system into action. 
| The vaccines are of two varieties. 
— —À— The first, tailored vaccines, are 
“ 
м, made separately for each pa- 
tient and constructed with 
cells from his or her own 


| Craf ing a Cancer Vaccine 


tumor. Some of these vaccines use 
whole tumor cells, while others, like 
Srivastava's, employ pieces of these 
cells. Generic vaccines, by contrast, 
use single molecules that are shared 
by many or most patients with a 
given type of cancer, such as skin 
cancer, and could treat large numbers 
of those patients. 

All of these vaccines are at least 
five years away from earning the cov- 
eted sanction of the Food and Drug 
Administration that is necessary for 
the treatment to reach the general 
public. Until then, volunteer patients 
are taking the vaccines in clinical tri- 
als; completing each trial and analyz- 
ing the data can take months, or even 
years. Even if the vaccines do work, 
they will undoubtedly be applied with 
such other forms of conventional 
cancer therapy as surgery. 

Like never before, however, today's 


CANCER VACCINES COME IN MANY varieties, but all the approaches can 
Г generally b be grouped into two categories: tailored vaccines, which are 
meri (0 Mn for each patient; and generic vaccines, which 


Researchers remove 


Сы) a eae cancer cells from 
JU Sie oe A Cancer Cell = int: 
. i ART | Unlike regular cells, cancer cells БӨ 
hh EA 22 |. аге damaged so that they multiply 
| es „| wildly, like a photocopier gone hay- 
ке wire. Researchers can use cells ~ 


% (ог part ptem) to make a асве 


/ Peptide — - E Xo 
/ | р e \ ! Cancer cells and 
/ Protein \ surrounding blood 
і | are removed from 
| Heat-shock. 


: 21127 a patient. 
protein and | | 

peptide | 
molecule 


JRKA SAMPEDRO 


cancer vaccines are showing clear 
promise. Many strongly activate the 
body's immune system. In small-scale 
tests on humans, some of the vaccines 
have prevented tumors from return- 
ing. And a few, like Srivastava's, have 
cured cancer in animals. Virtually all, 
moreover, appear to be very safe. No 
nausea. No hair loss. None of the ago- 
nies wrought by chemotherapy and 
radiation. And that would be a huge 
relief to the estimated 8.1 million liv- 
ing Americans who have been diag- 
nosed with cancer. 

It's been a long wait. The notion 
that the immune system might be 
coaxed into curing cancer dates from 
the 1800s, when doctors first noticed 
that tumors sometimes shrank in pa- 
tients who came down with bacterial 


infections. One early vaccine used | 
killed bacteria, in fact. The vaccine 
worked, but only sometimes, so the 
* 
Tailored Approach 
4 


To make а vaccine for a specific individual, 
researchers craft it from the 
patient's own tumor. 


Cells are irradiated to 
prevent further growth. 


Generic сдана 


Rather than being made specifically for individu- 
als, generic vaccines seek to help all patients 
with a particular type of cancer. 


Antibody T-cells 


Researchers identify molecules (antigens) on 

the cancer cell that stimulate the body's natural 
defense system (antibodies and T-cells), or that 
distinguish cancer cells from normal cells. 
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approach was not broadly accepted. 

Still, the vaccine showed that a 
foreign substance, such as bacteria, 
might alert the immune system— like 
an alarm clock rousing a sleeping po- 
liceman— making it more likely to see 
and fight a cancer. The early vaccine, 
however, was nonspecific: It produced 
a general call to arms among immune 
cells, but no orders to direct the at- 
tack against the cancer. 


In the late 1980s, oncologist David Berd 
at Thomas Jefferson University in 
Philadelphia found a wake-up call 
that could attract attention directly 
to a cancer: small molecules called 
haptens that, when attached to body 
proteins, produce intense immune 
responses, such as those underlying 
allergic reactions. An "allergy" to can- 
cer, he reasoned, may be just what 
the doctor ordered. 


A molecule, such as a hapten, is attached to 
the irradiated tumor cells to stimulate the 
body's natural defenses to attack. 


Researchers may insert into the irradiated 
tumor cells DNA bearing a gene for a protein 
that will stimulate the body's defense system. 


Researchers isolate heat-shock proteins 
from tumor cells. These proteins carry 
numerous tumor antigens that stimulate 
the body's defenses. 


This is repeated in 
hundreds of patients 
with the same type of 
cancer, for instance 
melanoma, to find the 
common antigen. 


A carrier protein 
is attached. 


A protein antigen is broken 
called peptides. 


БЫР, into pieces, 
Tumor cell 
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Antigen Q 
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DNA 


Researchers create a DNA H ` 
of an antigen and place it in a 
carrier molecule, with genes that 
stimulate the body's defenses. 


So Berd began chemically attach- 
ing haptens to killed tumor cells from 
patients with a deadly form of skin 
cancer known as melanoma. When 
he injected the cells back into the 
patients, the skin overlying the live 
tumors turned an intense red, a re- 
sponse known as inflammation. Under 
a microscope, he witnessed critical 
cancer-fighting immune cells called 
Iymphocytes attacking tumors. 

Berd then discovered that such an 
attack helps destroy recurring cancer 
and prevent it from growing in patients 
whose skin cancers have spread to their 
lymph nodes and then been surgically 
removed. With surgery alone, only one- 
quarter of these patients are expected 
to live five years. Of the 150 patients 
treated with Berd's vaccine, however, 
60 percent are alive five years later. 
“The results have been pretty dra- 
matic," he boasts. 
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Berd recently began a large clini- 
cal trial of some 300 to 400 patients 
that he hopes will prove to the FDA 
that the vaccine truly works, leading 
to approval for widespread use in five 
years or more. Berd also is testing the 
vaccine with such other cancers as 
ovarian. “We don’t see any reason 
why it wouldn’t work, but time will 
tell,” he says. 

In a more high-tech approach, Drew 
Pardoll of the Johns Hopkins Univer- 
sity School of Medicine in Baltimore 
has slipped an immune-cell 
alarm clock into the DNA of 
tumor cells. He uses a gene 
for a protein that is known 
to activate immune cells 
and make them multiply. 

Putting this gene in a pa- 
tient’s tumor cells makes the 
cells secrete the protein. In 
the body, this protein should 


Modified tumor cells or heat- 
shock proteins are injected into 
the same patient from whom 
the cancer was removed. 


ee 


The vaccine is injected into 
patients with the same cancer 
type, such as melanoma. 
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activate immune cells to attack the 
injected (dead) tumor cells and any- 
thing that looks like them, such as 
the living tumor. 

In mice, this trick eradicated tiny 
tumors, but not large ones. Thus, Par- 
doll believes the vaccine will work 
best to prevent cancers from recurring 
in patients whose visible tumors have 
been removed but who may still har- 
bor microscopic ones. So far, the vac- 
cine provoked immune responses in 
nine patients with kidney cancer. But 
whether the vaccine can prevent can- 
cer from returning will not be known 
until the end of a larger human trial 
that Pardoll's team has just begun. 

Creating a vaccine does not always 
require adding things to tumor cells. 
Pramod Srivastava, for instance, takes 
things away—everything, in fact, ex- 
cept for a set of molecules that are 
very alarming to the immune system 
and also carry smaller molecules that 
are specific to the cancer cells. He 
found these molecules through a long 
process of trial and error that began 
in 1980, when he was a student in In- 
dia. He began testing pieces of tumor 
cells from rats in hopes of finding a 
piece that would make a rat resistant 
to tumors. 

After only 18 months, he found a 
molecular mix that did the trick. But 
it was another 13 years before the im- 
munologist knew exactly what the 
mixture contained: molecules called 
heat-shock proteins. Cells make these 
molecules when they're under stress, 
such as extreme heat. These mole- 
cules mop up any protein debris left 
in the wake of the shock—like a 
clean-up crew after a thunderstorm. 
Thus, heat-shock proteins, Srivastava 
discovered in 1993, bind to various 
pieces of protein, or peptides, in the 
tumor cell. 

This mix of peptides, he reasoned, 
should be specific to the tumor cells. 
Also, peptides often stimulate power- 
ful immune cells called “killer” T-cells, 
which then destroy the cells to which 
the protein pieces are attached. 

Recently, Srivastava and his col- 
leagues have used their vaccine to 
cure a variety of cancers in many 
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groups of mice. In a room below his 
office, 1,000 mice live in cages stacked 
neatly on shelves. One group of white 
mice huddle quietly, shuddering in a 
corner of their cage. These mice re- 
ceived injections of tumor cells, but 
no vaccine. By contrast, the rodents 
in an adjacent cage— who also received 
tumor-cell injections, but then three 
days later, the vaccine—scamper wildly 
about like normal, healthy mice. 

So far, tests with volunteer human 
patients show that Srivastava's vac- 
cine is safe and can spur a strong 
immune response. But knowing 
whether the shot can reliably shrink 
human tumors will require several 
large clinical trials, which will take 
several years to complete. 


Self Defense 


DEPENDING on the type, cancer 
vaccines are intended to stimu- 
late one or more of the body's 
natural defenses. T-cells or anti- 
bodies would then attack tumor 
cells, disabling them and stop- 
ping the cancer from spreading. 


T-Cell Response 


So-called killer T-cells are cells in the body that could kill 
cancer cells outright. Killer Ts can go into battle if stimu- 
lated by certain proteins, snippets of proteins, or DNA. 

Antigen О 


(1) Inject vaccine of, for exam- 
ple, heat-shock proteins 
from a tumor carrying 
many antigens, or mole- 

A cules, that can stimulate 
the body's defenses. 


Heat-shock 
à protein 


(2) Cells called antigen- 


т. 


Antigen 


presenting cells detect % 
the heat-shock рго- * 
| a Tumor cell 

teins, devour them, è 
and display antigens è 
on their surface. 8 
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T-cell (3) Antigen-presenting cells 


activate T-cells against the 

antigen. The T-cells home in 

on the tumor cells with the 
% antigen and kill them. 
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(1) Vaccine containing a 
modified antigen is in- 
jected into a patient. 


oy 74 Antibody-producing cell 


(2) Antibody-producing 

. cells detect the anti- 
gen and secrete anti- 
bodies against it. 


Antibody 


(3) Antibodies home in 
on the tumor cells 
that bear the anti- 
gen, killing them. 


Whether a vaccine is made out of whole 
tumor cells or parts of them, making 
a new vaccine for each patient is 
cumbersome and expensive. And 
whole-cell vaccines also require a siz- 
able chunk of tumor tissue, which 
not all patients have. A more conve- 
nient and versatile approach, many 
experts say, would be a bottled vac- 
cine that would not require any tu- 
mor tissue and could be injected into 
large numbers of cancer patients. 
What would be in the bottle? Ide- 
ally, a molecule that appeared on the 
surface of many people's tumors, that 
the immune system would recognize, 
and that did not appear on normal 
cells. For most types of cancer, re- 
searchers have not been able to find 


Antibody Response 


Antibodies are members of the body's defense 
system that can stick to cancer cells that have a 
particular antigen, disabling the cancer cells. 


Five approaches to cancer vaccines: more detailed information www.popsci.com 


such molecules. One exception, how- 
ever, is the skin cancer melanoma. 

Twenty years ago, immunologist 
Philip Livingston at Memorial Sloan- 
Kettering Cancer Center in New York 
City screened tumors from thousands 
of melanoma patients for such tumor 
molecules, or antigens, that bound, in 
test tubes, to blood-borne immune 
molecules called antibodies. 

He found a molecule now known 
to be present on 95 percent of mela- 
noma cells: a hybrid of fats and sugars 
called a ganglioside. To strengthen the 
immune response to this molecule, 
Livingston and his colleagues attached 
it to benign bacteria and injected that 
into 122 skin-cancer patients. The 
patients who received the vaccine were 
far more likely to develop antibodies 
against their tumors than those who 
didn’t—and those antibodies were 
associated with longer remissions, 
and longer lives. A larger-scale test in- 
cluding more than 2,000 patients is 
now under way. This test, which uses 
a more potent version of the vaccine, 
should provide the definitive answer 
on whether the vaccine can prevent 
melanomas from coming back. 

Instead of aiming at antibodies, 
some researchers are working on vac- 
cines that will enlist the T-cells—those 
cells in the body that can kill cancer 
outright. To activate killer Ts, vac- 
cines can contain proteins, snippets 
of proteins, or DNA. Most of these 
vaccines have been used in the battle 
against skin cancers. 

For breast and ovarian cancers, re- 
searchers at the University of Wash- 
ington in Seattle have settled on a 
different approach: vaccinating with 
a molecule that plays a role in causing 
these cancers. Oncologists Mary Di- 
sis and Martin Cheever set out sev- 
eral years ago to find a way to provoke 
T-cells with a protein molecule called 
HER2/neu that receives cell-growth 
signals. Too much of this protein is 
thought to make cancer cells grow 
out of control. 

But there was a problem. This pro- 
tein is also present in lesser amounts 
on normal cells, and the immune sys- 
tem leaves normal cells alone. So Disis 
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апа Cheever had to figure out how to 
make the immune system fight a "nor- 
mal" protein. Their solution: Chop it 
up. It turns out that the immune sys- 
tem only ignores certain pieces of this 
protein, not the whole thing. Expos- 
ing immune cells to pieces they don't 
recognize, Disis and Cheever rea- 
soned, might spur them to act. 

So far, it seems to be working. 
When researchers give the protein 
pieces to patients with breast and 
ovarian cancer, their immune systems 
respond. One such patient is Connie 
Castle. Castle, a mother of five who 
has struggled with breast cancer for 
six years, witnessed her body reacting 
to the vaccine first-hand: "It's exciting 
when your arm swells up and gets 
hot—and you know the vaccine is do- 
ing what it's supposed to," she says. 
The ongoing small study, eventually 
to include 60 patients, was designed 
to prove only that the vaccine is safe. 

The next step—a trial to determine 
whether the vaccine can prevent the 
recurrence of breast and ovarian can- 
cers—should begin in late 1998. But 
whatever obstacles the cancer creates, 
Disis, for one, will continue to battle. 


“All vou have to do is hear one story,” 
she says, "and your life is dedicated to 
stopping this disease." 


Still, she may face a few hurdles. It's 
still not clear, experts say, whether 
generic vaccines like Disis' can rev up 
the immune system enough to stop a 
cancer. Furthermore, for molecules 
like HER2/neu that are present on 
normal cells, there's a worry that, if 
they do trigger cancer-killing immune 


activity, they may also kill normal cells. 


Tailored vaccines, on the other 
hand, contain a variety of specific tu- 
mor molecules. These vaccines may 
give the immune system more com- 
plete directions about what it should 
attack, and the resulting multi- 
pronged attack may deal a stronger 
blow to a tumor. What's more, such 
an attack may be harder for tumors to 
evade by changing their molecular 
features, as they often do. 

Even so, cancer is a formidable 
foe. No matter how good the immune 


response might be, tumors may still 

escape. They may hide behind blood- 

vessel walls immune cells can't cross, 
or in body regions, such as the brain, 
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that the immune system doesn't pa- 
trol. They also have been known to se- 
crete factors that suppress, and even 
kill, immune cells. 

Nevertheless, researchers are confi- 
dent that one or more of the numer- 
ous vaccines in development will 
someday help reduce the cancer toll. “I 
have very high hopes that recent clini- 
cal studies are setting a foundation 
that will one day lead to effective can- 
cer vaccines," says Washington's Disis. 

For his part, Srivastava has his eyes 
on his future large clinical trials, 
which could not only prove his treat- 
ment's worth but also give him a way 
to help the patients who send him let- 
ters and pieces of themselves. 

“I would love to be in a position, 
two to three years from now, of being 
able to tell a patient, "There's a trial at 
a hospital near you in which you can 
enroll," he says pensively one July at- 
ternoon. And sometimes, he can't help 
wishing for more. One woman who 
wrote to him recently lost her son to 
liver cancer. Srivastava, who has a son 
of his own, muses: 
his or her child grow up a few more 
years, it makes a big difference." ® 
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One scientist's vision 
revolutionizes the hearing 
industry, benefiting over 
32 million people... 


Crystal Ear's sophisticated electronics provide affordable, 
cosmetically-pleasing and easy-to-use hearing amplification. 


t crept up on me so slowly I "a Innovative, 
i didn’t notice it, until it became ? ГЕ ШІ; ALS PEL rll IUATIUHS. breakthrough 
embarrassing—bits of conversa- | | FR EQU ency B technology 
tion or, even worse, key comments ! RESPONSE. M Solves common 
in business meetings slipping by me. ! 200 Hz "i | problem... 
It's not like a profound hearing-loss 6142 Hz @ Hearing loss, 
problem, more like a subtle blur- \ which typically 
ring of sounds, but it sure can foul 2%, begins prior to 
up your personal and business life! HARMONIC ^ teenage years 
One day a friend asked my ЕТІНДЕ rogresses | 
CM EA ii 03% at 1600 Hz BM 203 
aughter Jill if I had a hearing aid. throughout one’s 
“He sure does,” replied Jill, “Me!” —— lifetime. Ninety- 
After hearing about a remarkable x eight percent of 


new product, Jill finally got up the 
nerve to ask me if I'd ever thought 
about getting a hearing aid. "No 
way," I said. "It would make me 
look 20 years older and cost a 
fortune." "No, no," she replied. 
"Crystal Ear is entirely different!" 
No one will know. Jill was right. 
Crystal Ear is different—not a 
clunky sound booster, but a super- 
sensitive "tuner" that highlights 
those soft-spoken, even whispered, 
phrases that are so hard to pick out of the 
background. Don't get me wrong—Crystal 
Ear is powerful—you'll hear low-level movie 
and TV dialogue even when it's overpowered 
by big special effects! And the clarity! There's 
no electronic sound, no whistling. Voices, 
music, bird songs are pure and natural! 


I couldn't believe how small it is—the 
entire unit is smaller than the tip of my little 
finger. There are no wires, no behind-the-ear 
devices. Put it in your ear and its universal 
design molds to fit perfectly. It practically 


COMPARE CRYSTAL EAR AND SEE THE DIFFERENCE 


MOST 
IN-CANAL 
BRANDS 


Require fitting 
Require testing 
160 hours 
Poor 


Battery life 


Impact resistance 
Noise feedback 
Telephone use 
Retail price 


Yes 
Yes 
$1,000-2,000 


CRYSTAL 
EAR 


Yes No 

Yes No 

800 hours 
Excellent 
Limited 
Excellent 
$299.85 


people suffering 
some degree of 
hearing loss 
remain untreated. 
Crystal Ear is an 
innovative Class | 
in-the-canal hear- 
ing amplifier capa- 
ble of treating 
hearing loss in 
many cases. 


«x AMPLIFICATION: 
Superior 
Class D 

` feircultry 


disappears! There is no pressure whatsoever— | 
working, using the telephone, jogging—you'll | 


completely forget you are wearing it! If your 
hearing problem is worse in certain situations, 
use Crystal Ear only when you need it. 


A fraction of the price. Hearing loss is the 
world's number-one health problem, but in 
most cases it goes completely untreated. For 
many people, hearing aids are too expensive. 
What's more, combating hearing loss can 
involve extensive testing and fitting. Thanks 
to Crystal Ear, the solution for hearing loss 
is now affordable and convenient. 
Almost 90% of the people who suffer 
from hearing loss can achieve sig- 
nificant improvement with this 
remarkable product. What's more, 
its superior design results in more 
efficient power usage, so batteries 
will last months, not just weeks. 


Feel years younger! Crystal Ear 
is a breakthrough advance in the 
hearing-assist field. It is made in the 
USA, using state-of-the-art micro- 
manufacturing techniques that cut 
costs dramatically over conventional 


domestic and foreign devices. Wear Crystal 
Ear indoors, outdoors, at home and at work. 
Crystal Ear arrives ready for use, complete 
with batteries, two fitting sleeves, a cleaning 
brush and a carrying case. 


DON'T TAKE OUR 
WORD FOR IT... 
"My father spent 
over 55000 on 


| another brand. 
| I showed him my 


Crystal Ear, he tried 

it, and he decided it 
worked better than 

his brand, even 

though it was a 

small fraction of the cost!" 


—A satisfied Crystal Ear user | 


"Over 32 million Americans experience 
some loss of hearing. Though most cases go 


| untreated, over 90 percent of these people 


would be disappointed to learn from their 
doctor that there is no medical or surgical 
cure. There is, however, an effective treat- 
ment: electronic amplification." 

—Dr. Dale Massad, MD 


Try it risk-free. Try Crystal Ear and hear 
what you're missing. It comes with a 90-day 
manufacturer's limited warranty and Com- 
trad's risk-free home trial. If you are not fully 
satisfied, return it within 30 days for a full 
refund "No Questions Asked." 


Crystal Ear: 
Three credit-card payments of $99.95 $12 S&H 


If not purchasing a pair, please specify right or left ear. 
Please mention promotional code 3052-12139. 


For fastest service, call toll-free 24 hours a day 
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2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 
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Supersonic pioneer: Poised to reach 
Mach 1 оле final time, Chuck Yeager 
і5-ғеаду to re-enact the flight that 
سے‎ made him the first man to crack the 
sound barrier, 50 years ago. 


By Frank Vizard 


Fifty years ago, aviator Chuck Yeager 
was the first to break the sound barrier. 
It turns out he was the last of his kind. 


THE FIGHTER PLANE draws a thin, white line across 
the blue sky, passing overhead in silence for some 20 sec- 
onds before the double clap of a sonic boom breaks the 
desert quiet. The pilot is Chuck Yeager, once again crack- 
ing the sound barrier, 50 years to the minute after he be- 
came the first man to do so. 

Yeager, a spry 74 years old, is flying an F-15 Eagle over 


Edwards Air Force Base, just outside Lancaster, California. 


The aircraft goes supersonic effortlessly, a far cry from the 
diminutive X-1 flown by Yeager on October 14, 1947. As 


on that day, Yeager is accompanied by Bob Hoover, flying 
high chase in an F-16 rather than in the FP-80 he piloted 
on the historic mission 50 years earlier. 

From the ground, these modern planes look like flies 
zigzagging and double-looping against an enormous sky- 
light—a feeling that stays with you until a black, stealthy 
F-117 fighter comes in low and silent over the hangar be- 
hind you. It too is marking the occasion in showcase fash- 
ion. If you're facing the right way, you see it coming. But 
even so, there isn't time to do more than drop your jaw 
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before the plane is gone. Then you hear the roar of its en- 
gines, and you realize that under other circumstances, 
you'd count yourself fortunate to be still alive. 

The irony surrounding the 50th anniversary of the break- 
ing of the sound barrier is that the two most modern planes 
in the Air Force’s arsenal, the F-117 fighter and the B-2 
bomber, are subsonic, having traded speed for stealth. Yet 
in 1947, speed was everything. From the military's perspec- 
tive, speed promised a combat advantage. But flying faster 
than the speed of sound—Mach |—was a barrier many 
thought couldn't be crossed. 

And they had good reason to think so. Just the year be- 
fore, a plane flown by British pilot Geoffrey de Havilland 
had disintegrated in the attempt. The problem was called 
compressibility, but that didn't begin to describe its seri- 
ousness. Ás a plane approached the sound barrier, the speed 
of the air passing over the thick wings of that era's aircraft 
exceeded Mach 1, producing shock waves that could tear 
apart the plane. 

The solution, devised by engineers at Bell Aircraft, was 
a thin-winged plane with the outline of a .50-caliber bullet, 
a shape known to be stable at supersonic speeds. Providing 
6,000 pounds of thrust to the orange XS-1 (the plane's name 
was later shortened to X-1) were four rocket engines that 
could be turned on sequentially, enabling the pilot to con- 
trol the amount of power being used. 

The flight of the X-1 is the link between the Wright 
brothers' first flight at Kitty Hawk, North Carolina, in 1903 
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As a plane travels through 
the air, it creates pressure 
waves that radiate ahead 
of and behind the plane (A). 
Approaching Mach 1 (B), 
the plane travels with the 
shock wave and control is 
lost. At supersonic speeds, 
the plane leaves the shock 
waves behind (C), causing 
a sonic boom. 


and the Apollo 11 moon landing in 1969. Yeager's story is 
now the stuff of myth, and he has told it many times. A 
World War II ace flying a P-51 Mustang, Capt. Yeager was 
picked by the Air Force, itself only a few weeks old, to move 
aviation into the supersonic era. Lt. Hoover, another ace and 
the best acrobatic flyer of his generation, was cast in the 
role of sidekick and backup pilot. Both were hotshot avia- 
tors who flew by instinct. Adding the technical expertise 
was Capt. Jack Ridley, a pilot with impressive academic cre- 
dentials, who would serve as flight engineer. 
Theoreticians had not anticipated the problems asso- 
ciated with the first test flights. A series of small fires gave 
Yeager nightmares about being trapped in the cockpit, sur- 
rounded by flames and unable to escape. The X-1, now 
dubbed Glamorous Glennis in honor of Yeager's wife, 
was difficult to handle. “Abuse the plane, and it would bite 
you," says Yeager. A steering wheel replaced the traditional 
stick for better control. But as the X-1 approached Mach 
l, it was experiencing the effects of compressibility. 
Ridley, though, had an idea how to fix the problem, and 
his solution is commonly used on aircraft today. Elevators, 
flaps on the horizontal stabilizer that intersected the tail, 
were normally used to correct any unwanted up-and-down 
pitching motion. But as the X-1 approached Mach 1, shock 
waves were forming around the elevator hinges, causing 
Yeager to lose control of the plane. Ridley rigged up some 
controls that allowed Yeager to move the entire horizontal 
stabilizer in small increments, so he could compensate for 
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the buffeting the plane was experiencing, effectively by- 
passing the elevators and preventing shock waves from 
wreaking havoc on the controls. 

On the morning of October 14, 1947, the X-1 was once 
again carried aloft by its B-29 mother ship. Yeager, despite 
having broken two ribs in a horse-riding accident just days 
before—a fact known only to Ridley—boarded the X-1 for 
its ninth flight. Forever the consummate engineer, Ridley 
handed Yeager a 10-inch length of broomstick so he could 
pull down the hatch with one hand, sparing his sore ribs. 
Moments later, the X-1 slipped out from under the belly 
of the B-29 bomber at 20,000 feet. Expectations were high, 
but so was the danger. 

“I was concerned," Hoover says today. “It was the most 
dangerous mission I was ever associated with. There was 
no ejection seat. If Yeager had to bail out, and the wing 
didn't kill him, the tail would." As it happened, a few weeks 
later, Hoover would break both of his own legs bailing out 
of another plane after its ejection seat failed. 

Compounding the danger was the fuel for the rocket 
engines, a tank of liquid oxygen so cold it frosted the X-1’s 
outer skin. The oxygen would be mixed with alcohol and 
water from a second tank. The flight would be necessarily 
short—at full power, the X-1 consumed its 4,680-pound 
fuel supply in 2^ minutes. 

Yeager accelerated quickly and, at a height of 42,000 
feet, broke the sound barrier at Mach 1.06—approximately 
700 mph—in what was a remarkably smooth transition 
into supersonic flight. Yeager maintained his speed for 
20 seconds, then glided in for a landing. The entire 
mission had lasted 14 minutes. 

Asked today if he was surprised when he achieved 
Mach 1 on that particular flight, Yeager pauses, as if to 
decide whether such an emotion would indicate a 
weakness. "I was surprised," he says finally. "We didn't 
know we were going to do it." 


K-1 team in 1947. Front 
T5929 pilot Bob e { 
X-1 pilot Chuck Yeager, engi- 
neer Jack Ridley. Top row: 
Backup Bob Hoover and рТек 
Frost, project engineer. 
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Yeager has a reputation for being tough and some- 


times cantankerous, and is perhaps the polar opposite of 
the silent loner depicted in The Right Stuff, the 1983 
film that portrayed the era's test pilots and first astro- 


nauts. The eagle-eyed West Virginia native is a humorous 
speaker, and there is nothing shy about the man who rose 
to become brigadier general. His salesmanship is almost 
as legendary as his flying prowess. ^You've heard about the 
salesman who could sell a refrigerator to an Eskimo,” says 
Bob Cardenas, pilot of the B-29 that carried the X.1 aloft. 
"He's a piker compared to Yeager.” 

The Right Stuff did accurately portray the аврат be- 
tween the relatively unheralded work of test pilots and the 
subsequent publicity machine that rolled unchecked for 


astronauts. Bridging the gap between the two, Yeager went 


on to train 19 astronauts while he was commandant of the 


Air Force's Aerospace Research Pilot School from 1962 to 


1966. Yeager also served as a wing commander in the Viet- 
nam War, bringing his combat experience to a younger 
generation of fighter pilots. 

He officially retired in 1975 but has worked for the Air 
Force in a consulting role ever since, contributing his ex- 


pertise to the development of today's airplanes. But 50 
years after the flight of the X-1, Yeager is "finally giving 


back the keys," he says. “I’ve been at this long enough. I’m 
going out on top before some doctor grounds me." 

In the course of his long career, Yeager has flown more 
than 330 types of aircraft. He admits that combat was his 
---- biggest thrill as a pi- 

— 10+, but says “flying 
the X-1 was proba- 
bly the most useful 
thing I’ve done." 

Yeager’s depar- 
ture marks the end 
of an era, one in 
which pilots have 
achieved national 
stardom. The role 
of the pilot is dimi- 
nishing, Yeager acknowledges, as the Air Force moves into 
the 21st century. Many modern aircraft can stay in the air 
only with computer assistance. Fighter crews today never 
see each other, unlike the dogfights of old. Instead, they 
fire missiles while still miles away from the enemy. 

“It’s launch and get out,” says Yeager. “You don't jeopar- 
dize a $150 million aircraft. Stealth is the key to survivability.” 

The development of remotely piloted aircraft now on the 
drawing boards [“Fighters Without Pilots," Nov.] takes the 
pilot out of the cockpit entirely for hazardous missions. 
Surprisingly, Yeager doesn't see this as bad news. "Technology 
has removed much of the stress and danger that made 
being a pilot similar to being a matador,” he says. "Everything 
they develop keeps the longevity of the pilot in mind." 

And that's a good trade-off. Future pilots may not attain the 
heroic status of Yeager, but more of them will live to be 74. Ф 


Yeager pilots the X-1 in for a landing, with 
Hoover flying escort, at Edwards (then 
Muroc) Air Force Base. 
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TONI LOWE JUST WANTED the ringing 

to stop. She wasn’t feeling well, after all, and 

neither were three of her children. All were 

suffering from flu-like symptoms—headaches, 

nausea, body aches. The family physician in 

Columbus Grove, Ohio, had prescribed anti- 
| biotics and bed rest. 

So when she heard the shrill scream of 
the family's carbon monoxide detector, Lowe 
pulled it off the wall and removed the batter- 
ies. Then she and her five children went back 
to bed. After Lowe was awakened once again, 
this time by daughter Ericka, she noticed a 
peculiar odor— gas. She called fire officials. 
A test not only revealed a gas leak, but also 


levels of carbon monoxide that could have 
killed the whole family. 


Lowe's experience is not unique. Each year more than 
250 people die and 10,000 seek medical attention after acci- 
dental carbon monoxide poisoning— primarily because they 
T€ | қ don't recognize the warning signs of exposure or because 
Ё таза $ a their residence is one of the 86 percent of 
By William G. Phillips U.S. homes that don’t have a detector. More 

| ғ“ disturbing, the gas industry is now question- 
ing the effectiveness of detectors. A recent study found that 
the CO detectors alarm too early, too late, or not at all more 
than 25 percent of the time. 

Despite the concerns, these little life-saving devices are as 
crucial to have in your home as smoke detectors, fire extin- 
guishers, and Band-Aids. “If you don't have a Underwriters 
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Detecting Carbon Monoxide WHILE HUMANS can't see or smell carbon monoxide, or CO, detectors can. They use three 


different technologies to sense the deadly gas. Here is a sampling of detectors, how they work, and their advantages and drawbacks. 


cO LIMITED 
panem | PRICE POWER INDICATOR MOUNT WARRANTY 
| CoStar 9L-i $40 9V battery Light Wall, ceiling 6 years 
| First Alert FCD3 $40 9V battery Light Wall, ceiling 5 years 
PROS: — — BIOMIMETIC: E ә a^ : 
* Сап be ceiling-mounted As CO reacts with chemi- = ә ә % 2 
* Not sensitive to house- cals on two discs, theybe- г 99 ы г. №. ж 


hold chemicals 


CONS: 

* Sensitive to temperature 
and humidity 

* Not as precise as others 


ME cn = > Biomimetic alarms like First Alert's 
m ` FCD3 mimic the body's response to CO. 


METAL OXIDE SEMICONDUCTOR 
Enzone Air Zone II $50 - 


Plug-In 


Family Safety HS85103 $45 Plug-In 
First Alert FCD2DDR $50 Plug-In 
Lifesaver FYCO-2N $40 Plug-In 
Macurco CM-11 $78 Plug-In 
Nighthawk 900-0058 $30 Plug-In 


Sheltra 03110 $37 Plug-In 


PROS: 
* Proven technology 
е Continuous power 


CONS: 
® Tethered to an outlet 
е Sensitive to moisture 


Metal oxide, found in this Cole- 
man Sheltra 03110, is the most 
common detector technology. 


(ELECTROCHEMICAL 


Aim Safety SAS-696D $70 


3 built-in 


Nighthawk SA-000 $50 ЗАА 


Light Wall 


Light Outlet 


AA batteries | 
Continuous LCD 
batteries _ 


come darker, blocking a 
light source from reach- 
ing a receiver. When the 
receiver no longer detects | 
light, the alarm sounds. 


‘Light 
| 


Graduated readout Outlet 5 years 
Continuous LED Wall 5 years 
Light Wall 2 years 
Light Wall 1 year 
Light Wall 5 years 


METAL OXIDE 
SEMICONDUCTOR: 

Tin dioxide is heated at 
300°C for 1 minute, then . UN 

at 100°C for 90 seconds, | Wi 5 Bs 
oxidizing CO to carbon MA Ш 
dioxide. That changes the | 
tin dioxide's resistance \ 
by an amount equal to 

the quantity of CO. 
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Continuous LCD Wall 3 years 


Wall, desktop 5 years 


PROS: 

* Precise 

е Instantaneous monitor- 
ing at all levels 


CONS: 
* Expensive 
* Sensors have short life 


Electrochemical technology 
now comes to homes in models 
like the Alm Safety SAS-696D. 


ELECTROCHEMICAL: 

Three platinum electrodes 

are placed in an electrolyte / 
solution to form a sensor. / 
CO that enters through | 
the cell membrane reacts 
with these elements and | 
creates energy. The greater \ 
the amount of energy, the — 
higher the levels of CO. 


Laboratories-listed CO detector," says 
Ken Giles of the Consumer Product 
Safety Commission in Washington, 
D.C., “we recommend you get one 
right away." 

Which one? The options are nu- 
merous, and each technology offers 
various benefits and drawbacks. The 
good news is that there's a detector 
for every taste and budget. Here's a 
look at the detectors, the tech- 
nologies, and the science of CO. 

Carbon monoxide, often called the 
silent killer, is a colorless, odorless, and 
tasteless gas. It is composed of a single 
molecule of carbon and one of oxygen, 
abbreviated CO. The gas forms when 
fuels like natural gas, oil, or wood do 
not burn completely in appliances such 
as furnaces, wood stoves, water heaters, 
space heaters, ranges, ovens, and even 
clothes dryers. Appliances that are 
unvented—that is, do not exhaust 
outdoors—or those that are improperly 
installed may also emit the gas into a 
home. Most poisonings occur in winter, 
when consumers crank up furnaces and 
fireplaces and have windows closed tight. 

Exposure to low levels of CO causes 
nausea, vomiting, dizziness, headaches, 
confusion, and fatigue. High-level ex- 
posure can cause abdominal рай. di- 


coma, arid ЕНШІ aa ath. 
cause exposure symptoms n 
those of a flu, doctors 6 
nose CO poisoning. In $ 
the journal Annals of Етте) 
Medicine, nearly one-fourth ре 
complaining of flu were actually üben 
ing from CO poisoning. 

Here's how carbon monoxide does 
its dirty work in the body: When a per- 
son breathes, oxygen in the lungs com- 
bines with hemoglobin in the blood 
and travels to the body's cells. When 
CO is inhaled, however, it replaces 
the oxygen in blood cells and becomes 
carboxyhemoglobin. The bond created 
between CO and hemoglobin is about 
200 times stronger than the hemoglo- 
bin-oxygen bond. It not only prevents 
oxygen from being distributed to cells 
but also inhibits CO from leaving the 
body quickly. Elderly, sick people, in- 
fants, and pets are first affected by 
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carbon monoxide, because of their re- 
duced ability to respond to adverse 
environments and smaller lung capac- 
ity. In pregnant women, the fetus is 
more susceptible than the mother. 

Carbon monoxide detectors are 
designed to sound the alarm before 
symptoms appear. By measuring the 
CO present and the exposure time, 
detectors can approximate the levels 
of the gas in the blood. To meet current 
UL standards, detectors must alarm 
when carboxyhemoglobin levels are 
between 2.5 and 10 percent. 

There are three basic types of CO 
sensors—biomimetic, metal oxide, 
and electrochemical. Biomimetic is so 
named because it’s designed to mimic 
the way the body responds to carbon 
monoxide. Sometimes called chemi- 
optic, the technology uses gel-coated 
discs that darken in the presence of 
CO, tripping the alarm. This sensor— 
found in the CoStar line from Quan- 
tum Group of San Diego, and in some 
products from First,Alert of Aurora, 
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of common household gases. In a re- 
cent study at Lawrence Berkeley Na- 
tional Laboratory in Berkeley, Cali- 
fornia, a dozen detectors using the 
three sensing technologies were ex- 
posed to 13 common household gases 
one by one. The gases included am- 
monia (present in many household 
cleaners), carbon dioxide (exhaled by 
humans and pets), and butane (a fuel 
in cigarette lighters). As a group, the 
detectors sounded alarms in the pres- 


ence of these gases 30 percent of the 
time. Biomimetic detectors, however, 
had no false alarms. 

But these sensors aren't impervi- 
ous to environmental changes—high 
and low temperatures and humidity 
can trip the alarms. "In that way, they're 
not as precise as the other technolo- 
gies," says Richard Koor, a professor 
of electrical engineering at the Uni- 
versity of Colorado in Boulder and 
engineer at Kidde Safety of Colorado 
Springs, maker of the Nighthawk line 
of CO detectors. Biomimetic sensors 
excel when indoor relative humidity 
(40 to 60 percent) and temperature 
(60°F to 80°F) are controlled. 

Metal oxide, or tin oxide, semicon- 
ductor technology is the oldest of the 
sensor types. With this type, heated 
tin dioxide reacts with carbon monox- 
ide to determine levels of the toxic 
gas. More than a dozen manufactur- 
ers sell products using this technol- 
ogy, including Coleman Safety and 
Security Products of Downers Grove, 
Illinois; First Alert; Enzone of Mira- 
mar, Florida; and Kidde Safety. 

Because the tin oxide is heated 
every few minutes, the unit uses about 


POISONING PEOPLE WITHOUT 
THEM EVEN KNOWING IT. 


2 watts—more than 10 times the en- 
ergy used by the other technologies. 
That means tin oxide is limited to 
plug-in detectors, which can be an 
advantage if you often forget to check 
batteries (all come with a battery 
backup for power outages). Metal ox- 
ide sensors respond quickly to CO, but 
may sometimes be tripped by common 
household chemicals. In the Lawrence 
Berkeley test, ethylene, released by 
ripening fruit, caused false alarms of 
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these sensors about 50 percent of the 
time. High humidity can also be a 
problem; research suggests that the 
sensors degrade slightly each time 
they are exposed to moisture. 

With electrochemical technology, 
the third type of sensor, three platinum 
electrodes in an electrolyte solution 
generate energy when they react with 
CO. This technology has been used 
in industrial detectors for more than 
20 years. Nighthawk has the first (and 
so far only) UL-listed model, though 
Aim Safety of Austin, Texas, sells one 
that passed similar criteria. These de- 
tectors respond quickly to CO, but 
their sensors have a short life. "Elec- 
trochemical is a dangerous technology 
when unchecked," says Ron McMa- 
han of Aim. "The sensor can go dead 
and you'd never know it." To compen- 
sate, Aim's detector sounds an alert 
when the sensor needs replacing, and 
Nighthawk recommends sensor re- 
placement every two years. 

Electrochemical detectors are bat- 
tery-powered and have a few more bells 
and whistles than the others, includ- 
ing a continuous digital readout, an 
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LCD display, and a memory feature 
that allows you to check CO levels that 
occurred in your absence. 

But one compromise may be selec- 
tivity —that is, how well the detector 
can sense CO that's mixed with other 
gases. In the Lawrence Berkeley test 
for selectivity, the electrochemical de- 
tectors failed 10 percent of the time. 
In fairness, most of the failures came 
from a Coleman product that has 
since been pulled from the market, and 
McMahan says that concentrations of 
common household gases used in that 
test were well above typical levels. 

No matter which detector you 
choose, it's important to know where 
to install and how to maintain it. Man- 
ufacturers recommend that every occu- 
pied floor of a house have a detector. But 
if you opt for only one alarm, install it 
in the hallway outside the sleeping area. 

If it's a plug-in model, don't use an 
outlet controlled by a wall switch. Keep 
detectors at least 10 feet distant from 
a fuel-burning appliance and away from 
most household chemicals or aerosols. 
Detectors should not be located in 
dead-air spaces—crawl spaces, room 
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corners, peaks of vaulted ceilings, or 
behind curtains— where CO might not 
reach. Equally important, detectors 
should not be in areas of high air turn- 
over, such as near a ceiling fan or a 
fresh air vent, which could mask CO 
buildup. Finally, don't install a detec- 
tor in an area subject to wide temper- 
ature or humidity swings, such as an 
attic, garage, or bathroom. 

lest your CO detector at least once 
a week. Battery-operated detectors will 
warn you when power is low, but re- 
place the batteries annually anyway. 

Manufacturers have been working 
to compensate for the effects of envi- 
ronmental influences since CO detec- 
tors were first introduced in the early 
1990s, with some success. But, says 
the Gas Research Institute in Chicago, 
they still have a long way to go. In 
recent tests, 96 carbon monoxide de- 
tectors— 24 each from four different 
manufacturers (one using biomimetic 
technology, the others metal oxide)— 
alarmed too soon, too late, or not at 
all 25 percent of the time. 

Detector manufacturers contest the 
findings. They say that the Gas Re- 
search Institute aims to protect appli- 
ance manufacturers and utilities and 
may not have the public's best inter- 
est at heart. *It's like the fox watching 
the hen house,” says a representative 
from one manufacturer who 
asked not to be identified. 
"Unvented appliances, 
which must meet a 

70-vear-old standard, 
emit high levels of 
CO. Alarms call 
into question the 
quality of these 
products and 
cost the gas in- 
dustry millions 

in labor expense 

each year." 


heaters: 


Headache O nausea 


E "us vn 


LUU 


390, 


_—————=— ————=————— س 
Signs of potential CO danger in-‏ 

clude soot around the service door of 
appliances or near a fireplace; the ab- 
sence of a draft in chimneys; moisture on 
the windows and walls of furnace rooms; 
or rust on appliance jackets or vent pipes. 
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Manufacturers also take issue with 
the testing methods. First Alert, for 
instance, says its detectors "easily 
passed" when retested by the same 
lab in a study commissioned by First 


Alert. "If carbon monoxide alarms are 
failing," says Doug Kellam of First Alert, 
^why aren't we seeing headlines like, 
‘Family of Four Found Dead; CO 
Alarm Failed to Go Off?" 


Solving the Minnesota Mystery 


IT WAS A PUZZLE that called for some 
unusual sleuthing. During the winter 
of 1994 to 1995, Minneapolis' gas 
utility—Minnegasco—responded to 
i arash of carbon monoxide, or CO, 
- alarms, all in two-story houses. Each 
-i heme had endured multiple alarms, 
but the responders could find no 
faulty appliances. Even more per- 
plexing was this: "The alarms were 
going off 1 to 4 hours after the 
homeowners left for work," says 
Minnegasco's Patrick Mooney. 

To find out why, Minnegasco 
turned to Steve Klossner of Advanced 
Certified thermography, a diagnostic 
firm in Blakeland, Minnesota. 
Klossner measured air 
leakage through the 
homes' walls and ceil- 
ings. Warm air typi- 
cally rises to a 
home's second floor 
and leaks through 
cracks—this is called 
the stack effect. 

АЦ of the houses had 
attached garages, and Kloss- 
ner's tests showed that between 25 
and 80 percent of the air drawn into 
the homes by the stack effect came 
from garages. That gave him an idea. 

At one house, Klossner opened 
the garage door and started the car. 
He let it run for 45 seconds, shut it 
off, and then closed the door. He 
then measured CO in the wall cavities 
between the house and the garage. 
"We found phenomenal levels," he 
says. CO levels steadily rose through 
the structure until they reached the 
detectors and set off the alarms. 
When he repeated the test on the 
other homes, he got the same results. 

And things were likely worse than 
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the alarms indicated. "Consider what 
most people store in the garage," 
says Klossner. "Gas cans, an outboard 
motor, and anything else they don't 
want in the house." That means other 
toxic fumes were likely to be sneak- 
ing indoors. a om 

In most modern, energy-efficient 
homes, simply sealing off the garage 
and installing a garage exhaust fan 
aren't the best answers: Stopping air 
infiltration from the garage may re- 
strict the furnace's air supply and 
cause backdrafting. That's where the 
vacuum caused by the stack effect 
can make combustion gases like car- 

bon monoxide spill from 
the appliance into the 
house instead of 
going up the chim- 
ney. And fans pow- 
erful enough to 
be effective can 
also depressurize 
the house, which 
in turn could pull in 
soil gases like radon. 
Instead, it's a qood idea to 
run a dedicated combustion-air line 
to the furnace in these homes. 

The Minnegasco experience may 
not even be the worst-case scenario. 
Minnesota's building code prohibits 
furnaces or forced air ducts that 
serve the living space from being 
placed in a garage; not all states 
have this prohibition. A leaky duct 
system can act as an express route 
for drawing CO and other chemicals 
from the garage to the house. | 

Klossner's advice? If you have 
an attached garage, get your house 
tested. And make sure you have a 
working carbon monoxide alarm. 
—Charles Wardell 


Partly as a result of GRT's tests, 
Underwriters Laboratories recently 
announced revisions to its CO alarm 
standards. The new standards, when 
finalized, will raise the technology bar. 
For instance, detectors must function 
properly in humidity levels of 15 to 
95 percent, instead of the previous 30 
to 70 percent. Compliance will require 
adjustments in the sensors and soft- 
ware, says Mark Devine, vice president 
of engineering at First Alert. Will that 
add cost? It's too early to tell, he says. 

While the old standards require CO 
detectors to alarm when the body has 
2.5 percent carboxyhemoglobin, the 
new standards will restrict detectors 
from alarming until levels reach 4 to 5 
percent. While gas-industry members 
say this will reduce irritating false 
alarms, manufacturers say that the 
higher threshold puts the public at 
risk. In fact, says Marc Bayer, medical 
director of the Connecticut Poison 
Control Center in Farmington, levels 
of 3 to 4 percent can promote angina, 
cardiovascular impairment, and coro- 
nary heart disease. "We have only be- 
gun to study the long-term health 
effects of CO exposure,” he says. "Low 
levels may be negatively affecting peo- 
ple without them even knowing it." 
Currently, only the Nighthawk and 
Aim electrochemical products allow 
you to monitor these low levels of CO, 
but they won't alert you to them. 

Does all this mean that you should 
disable your current CO detector or 
wait a year before buying one? Defi- 
nitely not. Whatever changes are ahead, 
you need protection from carbon 
monoxide now. 

“It’s paramount that you own a CO 
alarm that is UL listed,” says Devine. 
"If you want some interactivity, buy a 
detector with a digital readout. If you 
want to put your detector in the corner 
and forget about it, buy a plug-in model 
without a digital readout. If you're 
looking for portability or aesthetics, 
buy a battery-operated model." 

Toni Lowe has one more piece of 
advice, something she has learned from 
experience. "Know what to do if your 
alarm goes off," she says. "And what- 
ever you do, don’t unplug it." > 
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CAN A NEW generation of minimal- 
ist people movers make it unfashion- 
able to drive more car than you need? 
The question is being asked more of- 
ten these days in Europe, which has 
long encouraged small cars by adding 
taxes on big cars to already high fuel 
costs and traffic congestion in cities 
built for pedestrians and horse-drawn 
carriages. The bare-bones minicars 
to date, however, have been some- 
thing less than status symbols. 

Now Mercedes and BMW, names 
usually associated with big luxury 
sedans, are tackling the shorter-is- 
better solution, with the hope that 
concern for ecology, if wedded to a 
prestige marque, can spark significant 
sales with the trendy set. So far, the 
tiny cars are not headed to the United 
states, although these restatements 
of the eco-car are getting attention 
on both sides of the Atlantic. 

Leading the way is the Smart car, 
a joint venture between Daimler-Benz 
and the Swiss-based Microelectronics 
and Watchmaking Industries, the 
maker of Swatch watches. 

A two-seater less than 5 feet long, 
the Smart car claims to retain the 
crashworthiness of a full-size sedan. 
The short overall length eliminates 
much of the “crush space” that in 
longer cars absorbs energy in a crash. 
Instead, the Smart car sandwiches 
its powerplant under the floor; this 
raises the passenger compartment 
above the impact area in a collision 
with a passenger car. The powertrain 
is mounted on a sliding rack to dimin- 
ish the force of a collision. 

The powerplant is a 600cc turbo- 
charged three-cylinder engine. The 
all-electronic engine-control system 
has no mechanical linkage to the 
throttle or gearshift lever. The latter 
actuates a six-speed automatic gear- 
box that operates in several modes, 
from fully automatic to manually 
shifting at a touch, without requir- 
ing the use of a clutch. 

The Smart car will be sold through 
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retail outlets rather than traditional 
dealers. Prices, which have not yet 
been announced, are expected to 
run from $12,000 to $18,000. 

Tiny as it is, the Smart car seems 
downright roomy compared with the 
F300 Life Jet, a concept car that Mer- 
cedes has recently unveiled. Passen- 
gers sit fore and aft in this two-seater. 
The two front wheels are on articu- 
lated suspension arms to let the ve- 
hicle lean into corners like a motor- 
cycle via an active-tilt angle-control 
system that responds to steering in- 
put. Unlike the Smart car, which will 
be on the road this summer, the Life 
Jet is an exercise in future-think. The 
crush space built into the Life Jet is 
sufficient to absorb as much energy 
as a small car could in a frontal colli- 
sion, says Mercedes. No price was 
assigned to the concept, but its sim- 
plicity puts it in a category between 
a motorcycle and a car. 

Another motorcycle-derived ve- 
hicle is the BMW Cl—essentially 
a covered motorcycle. With a rigid 
aluminum frame surrounding the 
driver, the CI's frontal crash pro- 
tection is comparable with that 
of a small car, says BMW, but the 
open sides would do little in a side 
impact. Due in 2000 in Europe, the 
СІ is expected to be priced in line 
with a midsize motorcycle. 9 
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The Smart car is a new 
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" portation aimed at solving 
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Can BMW and Mercedes 
make minicars the 
people's choice? 
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T. The F300 Life Jet concept car 
ТІ is a three-wheeled alternative. 


The structure sur- 
rounding the driver 
on the BMW C1 pro- 
vides weather pro- 
tection and safety 
in a frontal collision. 
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ANYONE WHO HAS ever tried to wire a VCR to a TV and then con- 
nect them both to a stereo for even the most rudimentary home- 
theater system knows the number of wires involved is daunting. 

If you're using the RCA jacks common to most electronic compo- 
nents, figure three wires for each box: one for video and two for 
stereo sound. Multiply three by the number of components involved 

and you can wind up with a staggering array 
David Elrich of wires, particularly if you add in items like 

a cable box, a laser-disc player, or one of the 
new DVD players now on the market. And while you're at it, think 
about connecting the camcorder. Got a headache yet? 

What's more, this pile of wires doesn't ensure that all these com- 
ponents will communicate with one another very well. Getting them 
to operate in synch can be a chore. Yes, you can take the time to pro- 
gram a universal remote control to operate many of the components, 
but most of these remotes force you to leave some individual controls 
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FIREWIRE LETS YOU TAKE INFORMATION and entertainment 
Digital Camera from a variety of sources as different and varied as satellite 
Ww TV and the Internet and distribute it around your home. 
What's more, Firewire links all your electronic devices so 
they can communicate with one another. Any single device 
can be used to control all the others. Firewire is made up 
of six individual cables—one for power, one for ground, 
two for data, and two for strobe, which synchronizes the 
111 data. Firewire is shielded to prevent electromagnetic inter- 
||||| ference, thereby preserving the integrity of the data. 
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Entertainment and information 
enter the home from many sources. 
| pec Firewire lets you manage and route 
КЛАН! ^ all this data to any electronic de- 
vice, no matter which room the 
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Fat and Fast 


CREATING A HOME NETWORK requires a cable with two capabilities. First, it must 
function as a pipeline wide enough to handle a hefty batch of information such 
as text, audio, and video, and carry it all simultaneously. Second, it must deliver 
all that information quickly. Firewire excels at both tasks, and its information- 
carrying capability is expected to increase yearly. A wireless infrared option, 
although slower, would allow you to tap into a home network using portable 
devices. Firewire's nearest rival is USB, which is used to connect peripheral 


devices to a computer. 
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out of the mix. And if yours doesn't, 
then the remote winds up with more 
buttons and functions than the in- 
side of a stealth bomber. And if you 
want to send an image from your TV 
to your computer or printer, well, as 
they say in Brooklyn, forget about it. 

Electronic aspirin is on the hori- 
zon for anyone staggered by the im- 
pact of the digital information 
revolution finally hitting the home 
later this year with the arrival of 
high-definition digital television. 
Your attention is likely to be ab- 
sorbed by the quality of the picture, 
but don't neglect the connector at 
the back—as the solution to the 
above-mentioned problems, it's 
equally significant. 

In time, every other electronic 
device will be sporting the same con- 
nector. Linking them all will be a 
single wire that will connect the TV 
to all other electronic devices. This 
cable—known as the 1394 standard 
and dubbed Firewire by its propo- 
nents—will even allow your TV and 
your computer to quickly exchange 
pictures and data. Think of the 
Firewire port as the RCA jack of 
the 21st century. 

Firewire, conceived by Apple 
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Computer and now under develop- 
ment by an industry group that in- 
cludes computer and consumer- 
electronics companies, is the link 
that may actually spawn the much- 
heralded convergence of computers 
with TVs and other consumer-elec- 
tronics products. The idea is to 
make the connection not only sim- 
ple but quick as well. Video, for ex- 
ample, is difficult to move rapidly 
from a TV to a PC because of the 
thousands of digital bits that com- 
prise a single video frame. The 
metaphor may be overused, but it's 
still effective: Firewire moves digital 
data as if it were autos on a highway, 
while the same information would 
move as slowly as cars on a clogged 
side street via RCA cables. 

With the digital tidal wave about 
to encompass digital ТУ, an efficient 
connector to handle the expected 
new digital devices is an absolute ne- 
cessity. Fast-forward a few years and 
imagine yourself taping a home 
video with a cutting-edge digital 
video camcorder, then watching the 
brilliant picture resolution on a digi- 
tal TV with crisp audio fidelity. 
Want to send your video production 
off to your relatives? Copy it to a 


high-quality digital VHS VCR and 
transfer selected images directly to 
your computer, then send them over 
the Internet. 

"It's the first true digital con- 
sumer electronics interface," says 
Gary Hoffman, chairman of the 
1394 Trade Association coordinating 
the development of Firewire. More 
than 150 companies belong to this 
trade group. As Hoffman points out, 
current TV and audio connections 
date from World War II. "Firewire of- 
fers a modern, low-cost, high-speed 
digital interface," he says. 

Firewire most probably will lead 
to the creation of what's loosely 
being termed a "media furnace" 
that will manage and route all in- 
coming entertainment informa- 
tion— whether it be from cable or 
satellite TV, for example, or even 
from the Internet—then send it to 
the appropriate component or de- 
vice, much as a furnace disperses 
heat throughout a house. This hot- 
information manager would act 
much like the local area networks 
(LANs) that are used today by many 
offices to route data among many 
different computers. 

“Firewire offers a excellent way 
of distributing data throughout a 
house,” says Lou Lenzi, vice presi- 
dent of multimedia for Thomson 
Consumer Electronics, makers of 
RCA-branded products. “We envi- 
sion a mass-storage device where 
you could put all your media and 
draw upon it like [the above-men- 
tioned] furnace. You could distribute 
it through a LAN, play interactive 
games with real video, and pull in- 
formation from the Internet, 
caching it for recall later.” 

Lenzi feels the recently intro- 
duced Universal Serial Bus (USB) 
wire, now used to link computer 
peripherals like cameras and print- 
ers to a computer, is an effective 
approach as well, but he describes 
Firewire as sprinting past USB be- 
cause of Firewire's wide bandwidth. 

The best guess from industry in- 
siders is that the wave of products 
incorporating Firewire will start to 
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USB Explained 


THE UNIVERSAL Serial Bus (USB) 
is a cable connection, found on 
many new computers, that makes 
connecting such peripheral de- 
vices as digital cameras, joy- 
sticks, speakers, scanners, and 
printers easy. Unlike Firewire, 
USB is designed to move data 
over a small distance and at a 
slower rate of up to 12 megabits 
per second. For many computer 
users, the attraction of USB is 
that it lets you simply plug in a 
device when you need it, without 
rebooting the computer. You can 
also use USB to connect many de- 
vices to the PC simultaneously. 

A USB cable relies heavily on 
the computer's microprocessor for 
its operation. Connections must 
run from the peripheral to the 
computer; you can't daisy-chain 
a number of peripherals in se- 
quence, with only the last one 
connected to the computer. —D.E. 


appear late this year. At last year's 
Comdex, the computer mega- 
show held each year in Las Vegas, 
15 companies demonstrated 
Firewire-enabled devices, and 
some high-priced digital cam- 
corders equipped with Firewire 
are already available, most no- 
tably from Sony and Panasonic. 
(Sony wants to use the term I-link 
instead of Firewire, perhaps to 
avoid any negative associations 
with flames, but the term hasn't 
caught on yet.) 

Still, the computer industry is 
a bit behind consumer electronics 
companies. Several standards groups 
in the PC industry are actively work- 
ing to transition disk drives and 
printers. Intel has set the second 
half of 1999 as a target for equipping 
PC motherboards for Firewire. 

One sticking point may the adop- 
tion of an encryption standard to 
safeguard copyright. Digital copies 
are perfect in every regard, causing a 


HUMUM JANUARY 1998 


great fear that material may be ille- 
gally duplicated and resold as it 
whizzes between the television and 


computer, for example. This trepida- 


tion is nothing to sneeze at—Holly- 
wood's worry over unauthorized 
copying delayed the introduction of 
DVD for a entire year until a suit- 
able one-time copying encryption 
method could be worked out. The 
concern has already constrained the 
introduction of digital VHS video 
recorders. JVC has a digital VHS 
video recorder available, but it is a 
closed system: It's bundled with an 
EchoStar satellite TV receiver and 
lacks a Firewire port because no 
copying safeguard has been yet de- 
veloped by manufacturers. 

The good news is that Firewire 
can continue to evolve as a link for 
digital devices. Currently, Firewire 
can transmit information at speeds 
of 100, 200, and 
400 megabits 
per second 
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Su p er Steadyshot 


(Mbps) over a distance of 10 feet, 
which compares favorably to its 
next-fastest rival, USB, clocking 
12Mbps. Sometime next year, 
speeds of 800- and 1,600Mbps over 
distances of 20 and 40 feet, respec- 
tively, should be achieved. These 
higher transmission speeds over 
longer distances make wiring a 
whole house possible, and speeds of 
1 gigabit per second appear attain- 


able. At this level, you’ll be able to 
perform multiple tasks simultane- 
ously—for example, you can watch 
a DVD movie, record a satellite TV 
movie onto a digital VCR, and copy 
a compact disc to a CD recorder, all 
while your computer searches the 
Internet for material you need for 

a presentation tomorrow. 

This wired solution may also be 
paired with a wireless one. NEC 
recently announced an infrared ver- 
sion of Firewire that could transmit 
data at 125Mbps over a distance of 
30 feet. Conceivably, then, you 
could make a cordless connection 
to your home-media furnace from 
a phone or laptop computer while 
lounging in your yard. Or, this wire- 
less option might be part of a home- 
automation system that would allow 
you to turn on the yard lights at 
dusk and fire up the heat if the tem- 
perature is dropping. 

So, how easy will it be 
to access all this infor- 
mation and entertain- 

ment? In theory, any 

Firewire-enabled 
home device would 
give you control over 
all the others in the 
house, so you could 
turn on your stereo 
while sitting at the 
computer. Perhaps 
the best seat in the 
house, though, will 
be in front of the 

TV, because of its 

large display. Imag- 

ine an onscreen 

menu with color 

bars indicating what 

programs are avail- 
able from what source. Included 
would be the DVD and CD titles, 
with track selections, loaded onto 
your disc changer, which would also 
link to your TV. You can also access 
the hard drive on your computer. All 
you would need to do is scroll down 
with your remote control to the de- 
sired piece of entertainment or in- 
formation. Then click. 

Welcome to couch-potato heaven. Э 


TEETE 


Firewire is already being used on digital camcorders like this Sony model. 
The business end of the cable is rectangular so it's easier to hold. 
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Where do those wispy strands that 
hang in the corners of the ceiling 
come from? I’m not sure if they are 
spiderwebs or dust. 


Grant Martin 
martin @voyager.net 


THEY'RE COBWEBS, tangles of the 
silken webs spun by spiders that have 
probably moved on to a new spot. The 
threads, so effective in ensnaring bugs 
and other victims, have now entan- 
gled dirt and dust. 


А 56Kbps Modem 
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Among spiders, the most common 
indoor web weaver is Steatoda bipunc- 
tata. Females of this species measure 
a mere 4 to 7 millimeters, or about the 
width of a pencil eraser. Males are 
even slightly smaller. They spin their 
webs in dark corners of moist rooms 
and hang upside down in the center 
of their webs. Snared insects don't 
stand a chance against these skillfully 
spun webs: The more an insect strug- 
gles, the further entangled it be- 
comes. What's more, if the snared 
insect breaks a thread, the insect 
drops closer to the center of the web. 


HOW IT WORKS 


Research by Sharon Parmet 
and Gunjan Sinha 


Steatoda bipunctata very often 
spin new web-homes, leaving the 
old ones behind. These abandoned 
webs do collect dust, which may 
have given you the impression that 
cobwebs are made of dust. 


What is dry ісе? 
Pink723@aol.com 


DRY ICE IS frozen carbon dioxide. It 
derives its name from the fact that it 
doesn't melt and become liquid as 
the temperature rises. Instead, it re- 
verts back to a gaseous state. Al- 


A 56KBPS (56,000 BITS PER SECOND) MODEM can receive information digitally, so it can quickly download pages delivered 
from the World Wide Web over high-speed digital phone lines. When the digital information reaches a phone company's local 
switching office, however, it hits a snag: The digital signals are converted to analog to work with standard modems. (Stan- 
dard modems convert analog signals to the digital code used by PCs.) But if 56Kbps modems are at both ends of the connection, 
and only one analog-to-digital conversion occurs during downloading, a 56Kbps modem receives information at speeds 
as high as 53Kbps, which is the FCC speed limit for 56Kbps modems. If there's more than one analog-to-digital conversion, 
too much noise is introduced to achieve speeds higher than 33.6Kbps, or more commonly, 28.8Kbps.—Chris O'Malley 
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@ А Web server лаша P 


(host computer) 
on the Internet re- 
ceives a request 
for a Web page. 


@ The Web 
page data is | 
routed digitally 
through Inter- 
net computers 
over high- 
speed digital 
phone lines. 


Ө A local central 

switching station 

receives the digi- 
tal signals and 


converts them A TF 


O The switching 
office sends the 
analog signals at 
b speeds as high as 
„е 53Kbps over ana- 

' log phone lines to 
your modem. 


© Your 56K mo- 
dem downloads 
the analog signals 
and converts 
them into digital 
data; uploads oc- 
cur at 28.8K or 
33.6K speeds. 
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though water freezes at 32°F, carbon 
dioxide doesn't freeze until the tem- 
perature is lowered to minus-109°F- 


What ever happened to the idea of ir- 
radiating food? And what does it kii? 
mlubaway @niia.net 


IRRADIATING FRUITS, vegetables, 
spices, pork, and chicken to kill in- 
sects and bacteria has been approved 
by the Food and Drug Administra- 
tion over the past decade or so. Irra- 
diation of other meats, such as beef 
and lamb, is being reviewed. Federal 
approval does not require that in- 
dustry adopt the process, and few 
food processors presently offer irra- 
diated products. 

Market studies have shown that 
many consumers are afraid that eat- 
ing irradiated foods may cause can- 
cer, despite scientific studies that 
prove the safety of treated foods. 
Other naysayers argue that more strin- 
gent government inspection, higher 
food-safety standards, and more care- 
ful food-preparation practices by con- 
sumers are all that is needed to en- 
sure that food is safe. Consequently, 
companies currently see no need to 
spend millions of dollars outfitting 
processing plants with the equip- 
ment necessary for a process that 
very few shoppers are in favor of. 

All supermarkets that sell irradi- 
ated food must label the food either 
directly on the packaging, or, in the 
case of bulk items like fruits and veg- 
etables, by placing a sign nearby. 
There is no requirement for the la- 
beling of irradiated food served by 
chain restaurants or hospitals that 
buy directly from distributors, nor 
any regulations for products that 
contain irradiated ingredients. 

Presently, the FDA allows food to 
be treated with three types of radia- 
tion—gamma rays, high-energy elec- 
trons, and X rays—and sets limits on 
doses, depending on the type of food. 
Poultry, for example, can be dosed 
with a maximum of 3.0 kilograys (the 
dose actually absorbed by food, as 
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The Human Brain 


WHAT WEIGHS A mere 3 pounds and 
yet can control empires, develop works 
of artistic brilliance, direct complex 
biological systems, and love a child? 
Contrary to the sentiments of song 
and literature, the seat of humanity 
is not housed in the heart, but rather 
in our mysterious brains. 

—compiled by Stephanie Beldotti 


The human brain accounts for only 
2 percent of our body weight, but 
20 percent of the blood that flows 
from the heart is sent to nourish it. 


The brain is the most pro- 
tected organ in the 
body. It consists of 
100 billion to 200 
billion cells 
guarded by three 
different layers. 
The first is the 
scalp, the second the skull, and the 
third are meninges—membranes that 
envelope the brain and spinal cord. 


The brain has two main types of cells, 
neurons and neuroglia. Neurons are 
responsible for transmitting informa- 
tion throughout the brain. Each neu- 
ron consists of an axon that sends 
information and a dendrite that re- 
ceives the information. The neuroglia, 
which are 10 times more abundant 
than the neurons, act as protective 
layers for the neurons. 


By the age of 3, a human has already 
lost half of the brain cells that were 
present at birth. Throughout a per- 


son's life span, brain cells continue to 


be lost gradually. The brain's plasticity 
helps it deal with such cell loss. That 
is, the brain compensates for aging or 
even injury by changing its very struc- 
ture. Typically, it's the number and ef- 
ficiency of connections between 
neurons that change. 
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FACTS 


The Encephalization Quotient, or EQ, 
is the ratio of actual brain size to what 
scientists peg as the expected brain 
size of any particular animal, based 
on the size of the animals body. Dogs 
and cats have an EQ of 1, while hu- 
mans have an EQ of 6.3. Anthropolo- 
gists use the EQs to compare various 
stages of prehuman development. The 
earliest descendants of modern man, 
the Australopithecus, had an EQ of 3. 


The cerebrum is in the upper portion 
of the brain. It is the largest of the 
three major divisions, the others 
being the cerebellum and the 

| brain stem. The сеге- 
brum accounts for 
two-thirds of 
the brain's 

weight and is 
where the high- 
est level of 
brain activity 
occurs. Humans 
use the cerebrum to 

recall memories, exercise 

the imagination, and store and un- 
derstand language, for example. 


Rem "Sint 
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During sleep, messages are sent to neu- 
rons in the spinal cord and cerebral 
cortex—the dark gray matter located 
below the surface of the brain. The 
messages cause temporary paralysis, 
which protects us from physically par- 
ticipating in our dreams. This period of 
sleep is known as REM, for the rapid 
eye movement that occurs. 


By age 70, an additional 20 percent 
of a brain’s neurons will have been lost. 
Despite common misperception, elderly 
adults experience only a small change 
in brain operation—the severity of 
change varies according to the part 
of the brain in which neurons are 
lost. For instance, cell loss that oc- 
curs in the hippocampal region—an 
elongated ridge atop the ventricles— 
is accompanied by memory loss. 


Hypnotic sphere bathes your room or office in 
changing colored moonlight. 

Waves of soft light flow over its unbroken surface, 
transforming from seductive cool blue-greens to warm vellows 
and back again! Turn off your room lights and relax, alone or 
with company. Set it on vour night table for a romantic 
evening. Let it carry you into dreams and contemplation. At 
work, on your desk or bookshelf, everyone will ask where they 

can get one, too! Over 15" in diameter. AC powered, with a 
shatter-resistant globe. Turn it off and the smooth alabaster 
finish is in itself a celestial sculpture. A magical out-of-this- 
world addition to anv setting — at a very down to earth price. 
8 The Moonlight Change-Lamp, #ML-662 $49.95 Two for 
$89.90 #ML-PR, Save $10! 
Also a calming and wonderful night light 


that will completely enthrall your children. 
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U.S. designed 3-in-1 night scope! Leaps light 
years ahead of other scopes. Even hooks to your 


camera and camcorder. 
The first U.S, designed multi-task NV scope ever built. 
7 Look through it. There is nothing like it in the world. 
Powerful 90mm 1.2 optical lens system has 3x magnification with 
up to 35,000x light gain - all at startling clarity. Built-in ‘illuminator 
is also revolutionary. On the blackest nights you still see ! Optional adapter 
lets vou connect it to any 35mm camera or any camcorder with a macro-lens 
(nearly 98% of all camcorders). Lens-doubler boosts magnification to a 
Ww hopping x бх — even faraway deer or buildings are brought up close. 
Originally devel oped for military use, the MO-2 is the absolute edge in home 
or business security, nature study, or just seeing what the neighborhood is up 
to. Measures 2.75" x 8.5". Focus as close a 1 foot or out to infinity. 3v 
super-long-life lithium battery included. Weather-proof. With a remarkable 


Enjoy it 

by itself, or 
connect to most a ny 

camera or camcorder! 
m= Your own ?00mm 
— FU ur other lenses. 


А 
Optional Doubler j H = Included FOmm lens 


2 year manufacturer’s warranty. nw 1 Vises (ДЕ. а 
Ш AMT MO-2 Jaguar Night Scope, #MO-2 $369.00 — Т Шы: ағы 
Ре | oo Check out all these great wa Optional Camera adaptor | | МО-2 | Your own 200mm 

ll Optional Camera/Camcorder Adapter, #M2-CA $59.95 chia о | | on 
ч == included 90mm lens 


Free with the Jaguar: deluxe padded carrying case = a $25.00 value! 
54 Any "c" mount lens 


From the original Lytcorino Ordnance Factory. The last of 
Russia's restricted issue spy glasses. 

Originally designed for the KGB. All steel and ABS micro-binoculars fold away 
to disappear into palm or shirt pocket. Yet super advanced coatings and big 2.5 
power x 17.5 mm yields super-clarity, even in low-light conditions. Hunting, 
sports events, concerts, nature study. ‚ or surveillance. Now get the powerful 1.5" 
long cold-war edge. 

E Dual Focus KGB Micro-Binoculars #R-215 $29.95 

Comes with Russian documentation, and can be used reversed as low power microscope. 
Complete with its own weatherproof case. Hurry comrade, supplies limited. The Bullet Laser is 
brighter, more compact, and 

more powerful than ever. With 
next-generation diodes, electronics and 
crystal optics, Project a vivid ruby dot up to 
300 feet aw ay, even in daylight. Great for 
meetings, job sites, driving the neighbors crazy, 
or watching pets run up walls. Class III 
certification meets all safety standards. 
Long-life powered by one AAA battery, 
included. Get the edge in real laser power. 


B Bullet Laser. An astonishing 
breakthrough in laser sizing technology, 
just 24" small! Click vour keys to the 
included snap ring. 


#4015-T silver, #4016-T black, $59.95 each. 


VERY LAST TIME 
OFFERED! 


Satisfaction Guaranteed or Your Money Back. 


Advertisement 


Own the most hassle-busting tool ever invented. _ 
Just push the Gator Grip over any nut, and feel it snap free. £ E 
Gator Grip's revolutionary socket multi-rods are spring 
driven. Conform and lock onto any shape. Rods adjust 
automatically, reset when you're done. Even rusted, broken, 
stripped, or frozen nuts give way to Gator Grip. Eye-nuts, hexes, 
oddballs, no problem. Plus, unlike square-pin imitators, Gator Grip’s 
round-rods will not slip, and will not strip nuts. You save a fortune 
on other tools, and band-aids, too. Replaces all other wrenches 27 to 
А"! Included power-adaptor even turns your drill into a power 
Gator! Keep one at home, and one in the glove box. You may just Qu 
save the day. Фы-” “ж Drill 
E The Gator Grip Universal Socket Set, #2384-W $34.95 жы adapter. 
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Drop-forged ratchet. 


Special offer — buy one 
pair, get another for 
just $16.00! 


Your nightvision suddenly seems to 
zoom further ahead on the road! 
The glare of oncoming lights, road haze, or 
driving skills. Shp on a pair of Pursuit 2000's. Drivers have 
been astonished at the difference. Cars ahead, road signs, cross streets, all appear clearer. 


GATOR 
GRIP 


“UNIVERSAL SOCKET 


Click to reverse. 


E “Sorry, Mr. Jones is not in. 
This ts Lucille, his secretary, may I help you?” 


New micro- 
size voice 
disguiser 
even works 
with pay phones. 
Here’s just some of the 
things you can do with our 
new palm-sized voice 
changer: fool your friends, 
confuse vour enemies, be 
your own secretary, make 
anonymous calls for 
business or security 
reasons, or protect women 


and children home alone. 


i 
Е ! 


Pursuit 2000's have also proven themselves in daylight, for competition driving, 
surveillance, or open field sports or shooting. Sharpness and depth perception will make 
you toss your old sunglasses out. Precision lenses filter out hazardous UV and blue rays. 
Aviator nylon frames are rugged in the field, and so light you'll hardly know you're 
wearing them. For men or women. 


E Pursuit 2000 Night/Day Glasses #ND-400 $94.95 


Each in a special velvet lined case. If they ever break within a year 
of purchase, we will replace them absolutely free. 


Unlike our desk-top voice-changers, the Micro- Disguiser has no modular hook-ups! 
Ship it from your pocket and place it over any phone’s mouth piece! Miniature 
electronics alter your voice through three mechanical toned scales, high to low. 
Extreme settings sound hilarious, and mid-range will fool your own mother. Try one! 
E Shirt Pocket Micro Voice-Disguiser 4VC-168 $39.95 


Get one for your wife, too, and let harassing callers think 
a mighty odd sounding man ts at home. 


7 STAR. 
WARS 


Gollectton 


Control your TV and VCR from a 

galaxy far, far away. 

Now harness the force to change channels, 
volume and more. Collector’s recreation of Luke’s 
Light Sabre has an on-board electronic brain. Knows 
all the codes for hundred of brands of TVs, VCRs, 
cableboxes - even dish compatible. Press the buttons 
and hear four different Star Wars sounds as you 
explore the galaxy for entertainment. Also has auto- 
search, last channel recall, and memory retention! 


E Light-Sabre Universal Remote Control 


© 1997 Lucasfilm Ltd. Takes 4 
AAA batteries, not included. 
Measures app. 107 x 2". 


TOOLS, GIFTS, & HI-TECH ACTION GEAR 
For Instant Federal Express Delivery, Call Toll-Free 


1-800-739-9976 8 25: 

= | = нш өз ^ 

осы. іш 022; 
24 Hour Credit Card Order Hotline Svan 


or send check/money order to: 
отрапу «P.O. Box 896-PS0198 • Brattleboro, VT 05302 
Ex shipping and insurance per item, $2.00 each additional item. 
ет you buy is backed up by off 
— the hottest qifts, too 


-clad, no-risk guarantee. You will be completely satisfied or your money back. 
d unique stuff in the world. How for a limited time, call for a free issue! 
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Start Your Own 
Personalization 
Business 
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le Extra Income 
e Start Small & Build 


e Simple To ME | 
е Small Investment А. 
e Cash Business Ө f 


Photo Mug 
Systems | 


| 
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First Name | = 
Systems 


Make Money 
With The World Leade 


^^: (800) 524-0914 
RPL Supplies, Inc. sree rei ext 30 


280 Midland Ave. tel (201) 794-8400 | 
Saddle Brook, NJ 07663 fax (201) 794-8458 


DO YOU HAVE A PRODUCT 


OR SERVICE TO ADVERTISE IN | 


Selenge 


FOR INFORMATION ON HOW 
TO REACH 6.2 MILLION* 
READERS EACH MONTH CALL, 
FAX, OR WRITE US TODAY. 


TELEPHONE 
(800) 445-2714 
OR 
CALL LIZ IRVING 
(212) 779-5132 
OR 
GENA ROSENSON 
(212) 779-5163 
FAX 
(212) 779-5568 


POPULAR SCIENCE 
DIRECT 


2 PARK AVENUE 
NEW YORK, NY 10016 


1097 SPRING MRI 
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opposed to the dose given)—an 
amount sufficient to kill most harm- 
ful poultry-specific pathogens such 
as Salmonella and E. coli. Other 
meats, because of their different 
molecular compositions, may require 
higher doses of radiation. 


What's the difference between 
ordinary table salt and sea salt? 
l've seen cooking programs that 
tout sea salt's superior flavor. 
Joshua Fanwood 
via e-mail 


THERE IS NO difference between 
the two, except, perhaps, clever mar- 
keting by sea salt manufacturers. 
Table salt is simply ground into finer 
granules. Sea salt, incidentally, need 
not even come from the sea, since 
manufacturers are not required to 
divulge their sources. 


How do our senses oftaste and 
smell work? Are they related? 
Michal W. Sterzycki 
Madison, Conn. 


TASTE AND SMELL, often thought 
to be intrinsically related, are actu- 
ally two different, independent sen- 
sory systems that interact in the 
brain. That much is known, but quite 
a bit about these two senses 1s not. 

"Because the workings of the brain 
are still mysterious to scientists, no- 
body really knows how we experience 
odor or taste," says Susan Schiffman, 
a professor of medical psychology at 
Duke University, in Durham, North 
Carolina. The link between taste and 
smell is chemical, says Schiffman. 
Chemicals in food interact with re- 
ceptors in the tongue or riose and 
send messages to the brain, where 
they are interpreted as taste or smell. 
Because the nasal passages and the 
mouth are connected, the experience 
of taste is almost impossible without 
the sensation of smell as well. 

‘Taste 1s somewhat better under- 
stood than smell. Our mouths contain 
tens of thousands of taste cells clus- 


tered in groups of about 100 and 
found mostly on the tongue. These 
cells make up the taste buds. The 
taste buds, in turn, are grouped into 
mushroom-shaped bumps called 
papillae, which are easily visible on 
the tongue. 

At the center of each taste bud is 
a pore. Chemicals enter the pore and 
stimulate the taste cells to start their 
analysis. What happens next is some- 
what more speculative: It is believed 
that the sensations of taste are man- 
ifested by the selective opening and 
closing of ion channels embedded 
in the membranes of the taste cells. 
Sodium ions normally flow into these 
channels while potassium ions flow 
out. Because the ions are electrically 
charged, they set up a small electri- 
cal current in the taste cell as they 
move across the channels. Taste cells 
translate this electrical current into 
a signal that can be passed along 
nerve cells to the brain, where it is 
interpreted as taste. 

The area of the brain that inter- 
prets incoming messages about odors 
is also responsible for our emotions. 
That's why a familiar odor can trig- 
ger memories so easily. 

Cells that detect odor are located 
at the top of the nasal cavities and 
are surrounded by cilia, or minute 
hairs, that prevent particulates from 
entering the lungs. These odor cells 
work in much the same way as taste 
cells: Airborne chemicals bind to re- 
ceptors on the surfaces of the odor 
cells and trigger a signal to the brain, 
where the signal is translated into 
the unique sensation of smell. Ф 


QUESTIONS FOR FYI? 


We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered. 


E-mail: AskPopSci@popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-48 sera 
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Foley-Belsaw Can Put You On The Road To Success 


Now vou can enjoy all the finer things 
in life that owning your own business can 
bring. Your life can change instantly. For 
the first time, the profits from your work 
90 directly to you. But being your own 
boss means more than just financial 
independence. 

It also means freedom. You set your 
own schedule and answer to no one! You 
call the shots. 

You'll get the respect and attention 
that's part of being a successful business 

„ owner. Just think how your 
6-5 family and friends will look 
b" at vou. They'll see vou in a 
E. totally different light. And 
that kind of prestige and 
respect isn't given to 
just anvone. It's 
reserved only 
for smart, 
ambitious 
people who 
had the 
foresight to 
get the training 
needed to.succeed. 


Money...Freedom...Respect...Security...All this and more can be yours! | 
Don’t Dream | 
of Being 
Own Boss — 

Make It Happen 


Your 


Get More Out of Your Life 
With Foley-Belsaw Training 


The Foley-Belsaw Institute has been 
helping people like vou — people that 
want to succeed — since 1926. We 
specialize in at-home training that gives 
you the skills needed to start your own 
profitable business. 

Opportunities Exist 
For You Now 

All our courses are in high demand 
fields where the money-making potential 
is exceptional. We can make you the boss 
of your own business. You can choose 
from locksmithing, small engine repair, 
saw and tool sharpening, woodworking, 
eunsmithing, and many other profitable 
fields. The choice is vours. The success 
is yours. 

We give vou the training, so you can 
get the lifestyle you've always dreamed of 
having. And vou can succeed faster than 
you think. Most students complete our 
courses in a few months. You set your 
own schedule and train in your own 
home at your own pace. Training has 
never been easier! 


Remember, when you're the boss vou 
keep all the profits, vou enjoy greater 
personal freedom and you get the respect 
and attention vou deserve! So get the 
training that can get vou your own 
business. Do it today. 

Find Out More. Send 

Today For Free Information! 


Get the training and skills that will 
change vour life forever. Make your 
dreams happen — call or send for free 
information on one of our fast growing, 
profitable career courses. 

Select the Foley-Belsaw course that 
interests you and receive an Opportunity 
Kit — absolutely free. This could be the 
smartest decision vou've ever made. 


Fill in and 
mail coupon below or 
Call Toll-Free 
1-800-487-2100 


to receive full information 


and details free by return mail. 


DO IT TODAY? 


Locksmitbing. As millions of 
e Americans demand greater pro- 
tection, this becomes a high demand 
field. We provide the training to make 
you a professional locksmith who 
commands $25 per hour. 


Small Engine Service © 
e Repair. There are more than 65 
million small engines in use today. You 
can make $45 in just a half hour for a 
simple tune-up and even more for 
many simple repairs. 


Saw & Tool Sharpening. A busi- 
e ness where 90 cents out of every 
dollar you take in is cash profit! You'll 
earn $18 to $25 per hour running 
machines that do the work. 


Upbolstery. As furniture prices 
e rise and quality noticeably 
decreases, it makes good sense to pur- 
sue a profitable career in upholstery. 


LIIS шш. жолы нан ннан T 


Professional Woodworking. 
5. Build over $3,000 worth of valu- 
able furniture while you learn! Create 
heirloom-quality furniture and save 
thousands on vour own home repairs. 


Gunsmitbing. Skilled gunsmiths 
Je - when you can find one - charge 
up to $50 per hour for simple repairs. 


Please Check Only ONE of the Following: 


О Locksmithing 13037 
О Small Engine Repair 52913 
Û Saw & Tool Sharpening 21849 
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Foley-Belsaw Institute 
ШШ 6301 Equitable Road * Kansas City, MO 64120 


_) YES! Rush me a free information kit so I can become the Boss! 


Or Call Toll-FREE 1-800-487-2100 


Vinyl Repair. Just a few days 
e practice and you're ready to do 
repairs for pay. This process is easy and 
the demand never ends. 
Electrician: The opportunities 
e are endless. As a trained commer- 
cial or residential electrician your 
future is sure to be bright. 


L] Professional Woodworking 43781 
ÛJ Gunsmithing 92538 

Ы Vinyl Repair 71381 

lJ Electrician 95309 
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TECHNOLOGY UPDATE | 


"My TV reception Is so clear, you'd think 
| had a 50-foot antenna on my roof!” 


Emerson's ingenious new antennas are hard to spot, easy to install and 


provide clear, powerful reception of broadcast signals...without rabbit ears. 


l'm amazed at the 
way technology 
has improved tele- 
vision. Develop- 
ments in electronic 
circuitry have re- 
sulted in TV sets 
that have sharper 
pictures, brilliant 


sound. From the 
smallest portables 
to wide-screen 
home theater systems, televisions continue to 
work better and better as optical innovations 
are introduced. Unfortunately, a television's 
picture is only as good as the broadcast it's 
receiving, and even the world's best televi- 
sions cannot make up for a weak or distorted 
signal. Antenna technology has not kept pace 
with television design, and the rabbit ears 
from the 1950's are not far removed from 
what's available today. Well, there's finally 
been a quantum leap in the design of antennas, 
and it's the result of two patented components 
developed by scientists. These improvements 
are the secret behind Emerson's revolutionary 
new antennas. 

Picture imperfect. Cable subscription 
solves the problem of getting the signal to your 
television, but storms and other factors can 
result in cable outages. If you prefer not to pay 
the rising monthly fees for cable or live in an 
area where it's not available, your picture is like- 
ly to be weak, undefined and distorted. 

One way to improve your reception would be 
to mount a large antenna on your roof. 
Unfortunately, most roof antennas 
are not particularly pleasing to 
the eye and may even be 
prohibited in the area 
where you live. Rabbit 
ear antennas don't im- 
prove your picture to 
any great degree and 
make your room look 
like something from an 
earlier decade. Most 
antennas need to be aimed 
at the source of the broadcast 
and require turning mecha- 
nisms to pick up the signal clearly. 

Whether you live miles out in the country or 
in a concrete building next door to a broadcast 
tower, bad reception can rob you of the defini- 
tion and color you were intended to see. The 
Optima antenna gives you the signal-grabbing 


Replace your unsightly 
"rabbit ears" today! 


colors and clearer | 


% 


% 


power of a large antenna іп an inconspicuous, 
low-profile size. 

Stealth antenna. In the past, creating an 
antenna with optimal reception meant mak- 
ing it big, with a 
large amount of sur- 
face area. This result- 
ed in products that 


sightly or small and 
ineffective. Either 
way, the aesthetic 
look of your room or 
house suffered. Re- 
search and develop- 
ment tended to focus 
on the television, not 
on signal recep- 
tion...until now. 
Recently, a bril- 
liant scientist in 
Colorado developed 


an antenna that 
Your neighbors won't Would itas pe 
know it's there unless  €Ption without being 


overly conspicuous. 
Emerson, a leader in 
electronic technology, has now made this 
innovation available to the public. 

At a lab in Colorado, they developed two 
patented design improvements that made the 
Optima antenna possible. First, they created a 
flexible circuit board with a serpentine anten- 
na, resulting in a large surface area confined to 
a small space. Second, they developed a tech- 
nique that converts the copper shielding on 
the attached cable to an additional signal 
receiver that results in an antenna almost 
10 feet long. This greatly enhances the 
antenna's reception power and 


you tell them. 


satellite system, you are aware 
of the off-air issue and are 
probably wondering how you 
can pick up local broadcasts. 
After all, what good are hun- 


race? The Dishmate'" harnesses the 
same technological innovations as the 
Optima TV antenna to give you a powerful 
omnidirectional antenna that is virtually 
invisible. It is compatible with a variety of 
systems and is easy to install. 


were large and un- | 


Attention mini-dish own- | 
ers. If you own a mini-dish | 


dreds of channels if you can't find | 
out who won the local city council | 


Advertisement 


allows you to tune the antenna by simply 
moving the cable! The handmade assembly is 
encased in aircraft-grade plastic and high-den- 
sity foam. The weather-resistant cover is a 
neutral white and can be painted to match the 
color of the house or room. Plus, the omnidi- 
rectional design allows you to mount the unit 
anywhere you please. The Optima's universal 
design makes it adaptable to any component, 
and installation is a snap. Simply mount the 
antenna on a wall inside or outside the house, 
connect the cable and fasten it in place. Then 
sit back, relax and enjoy the clearest picture 
you can get from your television. 

Get the picture...risk-free. Call now to 
order the Optima Indoor/Outdoor TV 
Antenna or the Dishmate™, the small anten- 
nas that get big reception. They both come 
with a 90-day manufacturer's limited warran- 
ty and Comtrad's exclusive risk-free home 
trial. Try them, and if you're not completely 
satisfied, return them within 90 days for a full 
"No Questions Asked" refund. 


Indoor/Outdoor Antenna ..... $69.95 $8 S&H 
Dishmate™ UHF/VHF Antenna . $69.95 $8 S&H 


The Dishmate™ Antenna will work with 18" dishes from ACA, 
Toshiba, ProScan, GE, Eurosat, Uniden, and Hughes DSS™ 
Satellite systems. 


Please mention promotional code 2832-12024. 


For fastest service, call toll-free 24 hours day 


800-992-296 


—— 


Jue u | glert- ard 


To order by mail, send check or money order for the total 
amount including S&H. To charge it to your credit card, en- 
close your account number and expiration date. 


x» = comtrad 
industries 
2820 Waterford Lake Dr., Suite 102 


MOPULAR HCIENCE HHOWCA 


To advertise in Popular Science Showcase call Diane Pahl at 313-730-9717 today. 


Celebrate July 4th & All Events 
CARBIDE CANNON 


BIG BANG! $1] 0 95 


Mammoth Cannons shoot 
with terrific BANG! Have 
a bang-up time at special % 
events. Uses powdered car- ” 
bide ammo. Hundreds of : 
shots for few cents. All metal construction with large, rugged cast iron 
wheels, Machined brass mechanism for easy loading and firing, Authentic 
turn-of-century design. Handsome decor when not in use. Made in USA 
to last a lifetime, Available in 3 sizes: 9" cannon, $49,95 postpaid; 17" 
, cannon, $89.95 postpaid; 25" cannon (shown here) with rapid firing 
' and automatic loading, $119.95 postpaid. The larger the cannon the 
louder the bang! Carbide ammo, about 100 shots, $6.00; 3-pack 
+ $15.00. Spark plugs, 3-pack $2. 00. Send check, money order or 
call. Visa, MasterCard accepted by mail or phone. Give card number 
& expiration. Money-back guarantee. Send for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 
жж Call 1-800-987-BANG жж 


www.bigbangcannons.com 


И... 


Pre-cut dome home kits in о variety of floor plans up 
to 3,000 sq. ft. Complete kits start as low as 56,795. 
Attractive, easy-ta-assemble, energy-efficient. $12 for 
new 100-page catalog package. Color video $10 more. 


» Web Address: WWW.domehome.com 
TIMBERLINE GEODESICS 
2015 Blake $t., Berkeley, СА 94704 1-800-DOME-HOME 


TUBULAR SKYLIGHTS 


* Provides your home or office 
Sy with bright natural light using 
advanced reflection technology. 


* Little or no heat gain or loss. 

* No structural changes required. 
a 15 yr. transferable warranty. 

* (CBO approved. 

* US Patent #5,099,622. 


. Installs in 2 hours. 
* Starting at $225 for D-I-Y kit. 

* Dealer inquiries welcome. 

* Major Credit Cards a 
* UPS Delivery. 


1-800- SUN-STAR 


j WORT Eos sies M ul com 
"Except iicgmc whist ; CL] ІМ гине ТӘСІ acres 


|WOOD HEAT | 


Forced air or 
hot water furnaces 


* Charmaster? 
218/326-6786 2307 С HWY 2W 
. GRAND RAPIDS, MN 55744 


ISUPER HEAVY STEEL BUIEDINGS 


TAKE AN EXTRA 


40-50%, 


ОҒҒ 


Made for the 
do-it-yourselfer % 


Available Models- 


20 x 20 = 25 x ЗО * ЗО x 40 
Limited time only 800/41 3-478 1 


COME SEE OUR 
GRE AT 
ADVERTISERS ON THE 


PopularScience 


W E B 
PAGE! 


htip://www.popsci.com 


| For 36" Diameter [2998 For 4'0" Diameter 
11-Riser Kit ЕО. В. 


Broom: all. TA ah 8 | Broomall, PA 


‘Diameters 36" to 7'0” 
eKits or Welded Units 


All kits available in any floor-to-floor height and BOCA/UBC code models. 


Call for the FREE 32 page color catalog: 


Ext. P898 


or visit our Web Site at | http: ://www.theironshop.com 


Showroom/ Warehouse Locations: 
Broomall, PA (610) 544-7100 | 
Ontario, CA (909) 605-1000 
Sarasota, FL 


Chicago, IL 


The Leading Manufacturer of 


Spiral Stair Kits" 


11-Riser Kit EO.B. 


| “Diameters 4'0" to 60 
“АП Oak Construction 


Houston, TX (713) 789-0648 | 
(847) 952-9010 | 
(941) 923-1479 | Stamford, СТ (203) 325-8466 L400 Reed Rd., Broomall, РА 19008. 


CONQUER UNDERGROWTH 


with the Amazing Self-Propelled 


DR? FIELD and 
BRUSH MOWER! 


EARS & MAINTAINS meadows, A 
so woodlots, wooded and rough 
non-lawn areas with ease. CUTS tall 
grass, weeds, brambles, tough brush and il 
saplings up to 1" thick, CHOPS/ 
MULCHES most everything it "— 
cuts. Leaves NO TANGLE of seg 2 
brush to pick up like hand- ЖШ 
held brushcutters and E 
sicklebar mowers. 


| 
[| 
[ 


* B HP Briggs & Stratton Engine 
* Electric-Starting Optional 
* Mows up to 1/2 acre per hour! _ 


* 30 Day RISK FREE c 
Home Trial ___ — 


(65 


525-0300 
COU NTRY HOME PRODU CTS: 


Dept. 3322F, Meigs Road, РО. Box 25, Vergennes, VT 0549] | 


TAN at HOME: 


қы as Low ex 4 
$20/Month | 
BUY DIRECT & SAVE | 


HOME DELIVERY 
ro Units Available 


WOLFF. 
Tanning Beds 


ы | 
ӨТТІ | 
wx 
Н 1 
" | 


For Ғ0” Diameter 
| 1-Riser Ки ЕО. В, 
Broomall, PA 


ameti 4 0" to 60 
* Weight Saving Сет NN 


Made in the U.S.A. 


! t Please send me the FREE 32 page color catalog: | 
| Name 
y Address 


| City: ştate A EXE 
! Mail to: The Iron Shop, Dept. P598, Box 547 


PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces it's most powerful SUPER MACHINE that 


fleas, bats, ants, s ders roaches, ; flies, and 
crickets GONE! Of YOUR MONEY BACK! Bentley's 
SUPER PEST REPELLER blasts out ultrasonic sound that 
is unbearable to and they will do everything to avoid 
it but it is harmless to humans and pets. Use them every- 
where: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 

"Have 12 cats, 1 dog and NO fleas.” Binghamton, МҮ 
"Haven't seen one ant or spider since | plugged it into the 
wall." Paramus, NJ 

"All my mice are gone." Riverside, CA 


Bentley's SUPER PEST REPELLER is the best! 20 to 

100 times more powerful than competitive units. 

Registered by the Canadian Dept. of aes to 

mice and rats. (PCP act Peg 42146 ). UL listed. 

A est #. Dual transducers blast out ultrasonic sound 

at 148d and 32 to 62 KHZ (32,000 to 62,000 cycles a 

second). Over 3 million Ма nana sold. 90 day money 
back guarantee. 36 month limited warranty. 


Attractive and compact. Only 2-1/2" high, 5" wide, and 
2 1/4" deep. Dual speakers. Comes with 6 ft. cord for 
better placement. Just plug it in. THAT'S ALL! Costs 
less that a penny a day to operate. 


WHY PAY MORE? $44.95 ($5.95 shipping) 2 for $84.95 
($7.95 shipping). CA res. add 8% tax 


4144] BUY З GET ONE FREE! $134.85 ($8.95 shipping]! 


Call toll free: 1-800-348-6868. 
CA residents add 8% sales tax. Checks and M.O.s to: 
Bentley's for Better MM)" pt — Box 31652, 
San Francisco, CA 94131. © 1996 Bentley s 


http://home.earthlink.net/-bentleys 


OVERNIGHT DELIVERY CALL! 


TEMPERATURE 


HUMIDITY 
WING mph | 
BAROMETER 
WIND снн. | 


RAINFALL 


Size shown: 15 vya" x 11 va" 


Put the weather 
on your wall 


The Weather Picture™ is an eye-popping new 
wall unit that continuously displays all the vital 
weather data you have selected, without having 
to press a single button. Big red numerals are easy 
to read from across the room, day or night. Avail- 
able in two sizes, in brushed aluminum or elegant 
solid teak frame. The separate control unit pro- 
vides detailed data--more than enough to satisfy 
even the most dedicated weather buff. 

Purchase the Weather Picture together with the 
incomparable ULTIMETER® Weather Station, 
starting at under $400. Or add it to your existing 
ULTIMETER System for less than $150. It's easy 
to add programmable display modules to The 
Weather Picture now or later as needed. 

For complete details, call toll-free, fax, or write us. 
Or visit our Web Site to see and try our ULTIMETER 
Systems. "The best!" says WeatherWatch maga- 


anc (5593 800-USA -PEET 


or 732-531-4615 FAX: 732-517-0669 


PEE AROS COMPA 


1308- 801P Doris Ave.. Ocean, NJ 07712 


OWN A MACHINE SHOP 


Do your own shop work and machining 
with a Smithy 3-in-1 Lathe*Mill*Drill 


* Easy to use—no expenence needed. 
TOLL-FREE machining help by phone 
* Versatile —make or fix anything 
out of metal, wood, or plastic. Do 
quaity Work попі away. 

* Affordable — guaranteed 


to pay for itself in six months! 
Call today 
FREE ior into kit 
1 -800- 349-6342 


еу "Dept PS PO Box 1517 


J models 
Ann Arbor. MI 48106-1517 Starting al $995 


Make 525 to 5100 per hour 
vith Badge A Minit 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons. Buttons are proven money- 
makers at fairs, flea markets, con- 
ventions, or anywhere people 
congregate. They're fast and easy 

to make with Badge-A-Minit and | 
inexpensive! 

Send for a FREE full color 

catalog or send for a 

starter Kit, only $29.95 


plus $4.25 shipping 
(IL residents add $1.87 tax) 


| Badge-A-Minit, Dept. Р5198 р.0. Box 800, LaSalle, IL 61301 


CALL 1-800-223-4103 


Telescopes * Binoculars * Biology * 


lf you 
love 
science. 


Call 1-800- 728-6999 
for a free catalog. 


Edmund 
Scientific 
SCIENTIFICS CATALOG DIVISION 


Dept. A981C911, 101 E. Gloucester Pike 
Barrington, New Jersey 08007-1380 
E-mail us at: scientifics@edsci.com 


E * Optics е Photography Accessories * Telescopes * Geology * Educational Science Toys a 
. soy 324231969 JDUOIIDINPY e (30/029 © sadoosajay e $2110$$2322y Aydnizo0joyg е кегін ё 


Binoculars * Biology * Optics 


м TECH? N( OLOG 


UPD! ТЕ. 


LAB 


Reach out and touch 
someone. . .without 
wires or fees! 


Motorola integrates microchip 
technology into a palm-sized two- 
way radio to create the ultimate 
communication device. 


and-held 
personal 
communica- 
tion devices have 
been around for a 
long time. Unfor- 
tunately, technology 
had not advanced 
to the point that 
they could be made 
small, powerful and 
affordable. The only 
way to get clarity, 
power and durability 
in personal commu- 
nication was to use 
cellular phones, with 
expensive fees and 
limited coverage. 
This has all changed due to a recent ruling by the 
FCC and technological advances in radio design. 


ti 
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Clear, convenient. Тһе FCC has designated à 
new band of radio frequencies specifically for| 
family use, with no licensing fees or usage charges. 
Motorola has integrated the latest electronic tech- 
nology into a product that operates on these Family 
Radio Service (FRS) bands. The radio can be tuned to 
| any one of 14 ИНЕ frequencies апа) 
| 38 interference eliminator codes, 
so you won't experience annoying 
interference. Unlike cellular phones, 
these radios are not subject to fees 
or limited coverage areas. Powerful 
circuitry and a unique antenna 
| design enable crystal-clear recep- 
tion for a two-mile range. 
Compact, durable. Motorola 
TalkAbout™ Radios are designed tà 
| operate anytime, anywhere—tro 
comfortable family outings to the 
most extreme sporting activities: 
The lightweight yet rugged casing 
stands up to anything you, the envi 
ronment or even your kids can dis! 
out. The controls have been engineered for the ulti 
mate in functionality and ease-of-use, and the unk 
will operate for up to 20 hours on three AA batteries 


Risk-free. The Motorola Radios come with ou 
risk-free home trial and a one-year manufacturer’ 
limited warranty. If you're not satisfied, return you! 
purchase within 90 days for a full refund. 


FRS Two-Way Radio .. . $159.95 each 58 Sa 

Buy two radios and save $20 . $149.95 each 

Buy three or more radios. .... $139.95 eac 
“You must have at least two radios for operatior 


Please mention promotional code 2813-12288. 


For fastest service, call toll-free 24 hours a da 


800-992-2966 : : zT Sm 


comtradir 


2820 Waterford Lake Drive, Culte 102 Midlothian, VA2 


.C. CRANE 
pe A COMPANY 
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"rat OREGON DOME 


Custom and traditional designs 
Flexible spaces for active lifestyles 

The ATS818 and the mami | Ae | Complete, affordable building system 

( Неше te = To- Catalog $12 * Video $20 * Construction Guide $42.95 
С. Crane Catalog! 22:00: 42 жа... hd. 3215 Meadow a Suite PS, Eugene, OR 97402 

45 memory presets | 564 | ^ ға os http://www.domes.com * 1-800-572-8943 
Radio/Buzzer clock alarm рона --ұ7 Sn Y — E a ч / 

Dual time clock 
* Built-in handle 
* Continuous SW coverage | al 
DNO n en „=. [| Tools for making Omamental Revolutionary "2-in-1" 


nd re 30 day satisfaction quarantee | Iron. Call or write for full color R j IM M = R / { ex 
The Sangean ATS818 iteratie j x 4 | 


is the best AM, FM, Shortwave portable com- Р | тм 
| munication shortwave receiver for the money. at РТ "тарар М OW Е E d 
It is now on sale for an incredible price. E SHOP QOUTPITISRS | ] | | Takes the place of both your hand-held | 
$149.95 incudes: AC adapter, shipping to 48 |8 605 S. Adams St., Dept. PS <> daii trimmer and steel-bladed mower! | 
3| states.12" x 7-1/2" x 3" Limited stock, tyr. мат. Laramie, Wyoming 82070 uc The DR* TRIMMER/MOWER" rolls light as 


CALL FOR A FREE CATALOG С (307) 745-5999 


s ынаа анай ch 


v 
Р 4 


а feather on two BIG WHEELS! TRIMS far 


E 3 f. a 'asier, better, more precisely than hand-held 
25 dy? gh dag : I => n = Ef riy | \ Рах (307) 742-5999 ime. Plus MOWS everything from whole {7 
RETE — . lawns (even wet!) to tough, waist-high growth 


A? 


with ease! Rocks, roots, stumps, ete.. do it no «/ 
harm because the "DR*" has no 
steel blade to bend or dull. Perfect 


SAVE MONEY к for ALL mowing and trimming 

i around smaller properties, vacation MT 
, with a МАСМАТНАС, | He's making а homes, etc., or for Пар mow- W^ 
1 Buy Factory-Direct. Use for excavating, Ё concrete flower pot... ing and trimming after riding | 
‘ 98 а landscaping, gardening, and so can yeu mowers ОП larger parcels. Hp ~ 
: | logging. Work for others for : iss a ашшы em Alb. 05 
! ы Еі extra cash! MAGNATRAC Ё Make and sell your own WD y coupon today for FREE DETAILS about the Revolution- i 
I crawlers low as $4295. | ornamental concrete items. OWER" including prices of Manual andy 
1. ® BROCHURE - FREE ! | Order your book about 425 Tbe toa Models and "Off-Season" Savings now in effect. 
Е © CATALOG ...... $2 ; aluminum molds, prices апа Name à 
: | 2: Ө VIDEO - (45 min) $9 i production trade secrets from the Book I, d = psc ® 
- VISAMC - (414) 377-7211, world's largest mold manufacturer. only $1 0 ‘City State Zip E 
' i ZZ STRUCK • BOX 307 * Dept: Р50198 4 CONCRETE MACHINERY CO., INC. ا‎ HOME PRODUCTS, Dap. 3322 5 
QUI. қан ТАНДЫ rA C LABES | P.O. Box S99, Hickory, NC 28603 іы. EMER праи: Бол 2S, ырш, VE DOS ood 


SECURITY/SURVEILLANCE TOOLS & MACHINERY | WANTED TO BUY 


4" Metal Cutting Lathe $137.75. Taig, 12419 | Gold, Silver, Platinum (any form). Assaying 


Continued fro ре.103 


BTAINING SOUND for your VCII and VCII 


LUS i . М Needed. AI LA | Nightingale Lane, Chandler, AZ 85249. service. Free price quotes. Top payment. 
US is easy. No codes Needed. Also DSS | ШАДЫ Те iz d TTE M RE gnung 1-800-932-1010/ 781-326-3442 


TEST CARD information. Details ' 
1-800-211-5635. | ONLY | BOLTS, SCREWS, TOOLS, WHOLESALE, Di- | ; | 
——— $19.95 RECT. Guaranteed. Catalog $2.00 (refundable). WATER PURIFICATION 

crambling News best satellite news source *400sh Camelot, Dept. 33, Box 65, Bristol, МЛ 53104. __ ' | Desc | 
Iso covers satellite piracy. (716)283-6910 VERY POWERFUL, Trasnmits telephone es eee MM м " geli n А 
ww.scramblingnews.com conversation to any FM radio up to 1/4 chemica 5, тап without pium ing WOK, 
= = = = —— = mile away easy ass. kit nio batteries req. moneyback guaranteed performance, $999.95 + 

SCIENCE & CHEMISTRY CALL 850-785-9681 OR SEND TO SPY SHOP shipping, EcoSoft Engineering 1-800-275-7070 

2 P.O. BOX 6703 PANAMA CITY FL. 32404 ۴ 


: TD | R | 
$159" «Hidden Video *Shotgun [mem ! FREE Waterwise Catalog 


2.00. Southern Oregon Scientific, 1000 SE M Mics *Vehicle Tracking *Voice Computerized machinery from $2995. Milling, | | E: 1 1.800.874.9028 Fax 352.787.8123 
treet, Unit A, Grants Pass, OR 97526 Changers *Bug/Phone Tap lathe, router, cad- cam. Prototyping, parts man- | --1 Tttp://www.waterwise.com 
ptip://www.zosos.com ! ufacturing. Bobcad Controls (650)857-0478 

Detectors *10 Hour Telephone ----------- Б-ББ---5:--ЬЬ- 


ABORATORY CHEMICALS, GLASSWARE, Recorder $139” •16 Hour KARBIDE KUTZALL & RUBBERHOG TOOLS. 


STRUMENTS, STUDENT KITS, 240 PAGE Telephone Recorder $199” For wood, composites, fiberglass, rubber and all 
ATALOG $5.00. (REFUNDABLE!) ADVANCE Р elastomers. Armed with structured carbide 


WC IENTIFIC, 2345 S.W. 34TH STREET, FORT *'Locksmithing “Апа Much More teeth. Burrs, wheels, sanding sleeves, files, and 


EXPERIMENTERS" - CHEMICALS - APPARA- 
IUS - GLASSWARE. CATALOG $2.00- 
-STABLISHED 1953. HAGENOW  LAB- 
DRATORIES, 1302 WASHINGTON, 


ШАМІТОУУОС, WI 54220 Ultra-Miniature Pinhole Camera 


gLaboratory" Glassware, Chemicals.Catalog 


AUDERDALE, FL 33312. (954)327-0900 special tools. Info/ catalogs. Distributos invited. | а-а кее: voe а: Erens 
L.R. Oliver & Co. Inc., 9974-P Dixie Hwy, Fair i | ene MEE CU DOE 
AKE YOUR OWN ROCKET MOTORS!! Haven, MI 48023. (810)725-1230 FAX * SASE For "FREE" Catalog or Send $1 


OMEMADE FUELS," CHEMICALS", Lab 
lassware, Acids, Supplies, Instructional Books, ТТИ ORDER LINE 800-880-MMDS 
tc. "HUGE CATALOG" $2.00. PYROTEK, P.O. | | U-BUILD Machine/ Powertools, Lathes, Saws, | | ,,Ji-Ehamel $260 CATALOG INFO 602-947-7700 
OX 300, SWEET VALLEY, PA 18656. | Е —€—— “<< | Sanders, more! Catalog $2.00. Poorman, 7000 | | езген, РАХ LINE 602-947-7799 
7 17)256-3087. 20th 4930-S, Vero Beach, FL 32966 | ! — 


(B10)725-4440 "2 |PHILLIPS-TECH ELECTRONICS 
کک‎ "o: Box 8533 * Scottsdale, AZ 85252 


STAMP COLLECTING 


n motion in space. $9.95: Salvo Distribution, | 100 United States stamps 50 cents when re- 
O. Box 1733, Summerville, SC 29483 questing approvals. Becker, Box 3346-Р5, Port- 
land, OR 97208-3346 


f ace Compass. Two experimental instruments 


LATHES 


*Starting at $ 410 
= ‘Mills «Metals *Books 
æ] *Precision Instruments 
Free Catalog 
1-937-322-8562 


CAMPBELL TOOLS COMPANY 
2100-P Selma Rd., Springfield,OH 45505 


ЗЕСИН!ТҮ/5ИНМУЕШАМСЕ | FREE LIST, MAL-BIDS DISCOUNT STAMPS, 


PACKETS. IVA, BOX 197-B, HANFORD, CA 
PYBASE Surveillance Night Vision Telephone | 94232 
ecurity Listening Devices Miniature СА 
wer 300 Products  www.spybase.com | Penny Stamp Approvals, Regardless Catalog. 
00-570-5562 Kloster 18289 Bunny Drive, Jamul, СА 91935. 


CONVERTERS DESC CRAMBL ERS 


T; 
re Өсе 
13217 "C" 51. Omaha, NE 6&144 
| www.tkaelectronics.com « 
| ` Friendy Service. 
“ 30 Day trial period. 
13 Month Warranty. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


COPY RENTAL TAPES WITH OUR 
VIDEO STABILIZERS 


SAVE 3100'S - 
EVEN 5100075 on premium 
CABLE TV EQUIPMENT. 


FREE “able TV Catalog. 


CABLE TV CONVERTERS 
Save 51005 L&L ELECTRONICS INC. 
ee eee 936 Betty Drive, Buffalo Grove, IL 60089 


«Years of customers 1-800-542-9425 


complete satistaction 
Purchaser must agree to comply with any State and Federal laws 


«Quality Equipment 
Shipped within 24 hrs regarding private ownership of cable TV equipment. 


*Free catalog 


` Crazy Dan $ Price Wi af | 


we cut prices so low you won't believe it! 


al le TY Boxes 


Si? and Descramblers 


S> 1888429 4369 


Void where ited All Major Brands :] year 
m EDO DOT «d жый eph 


mim beats Dan the Cableman 


Let us point you in the right direction ..: 


THE TRANSISTOR 
Perhaps the most important invention 
of the 20th century. 

Your key to success in the 21st. 
30 page guide explains all. 

Send check or money order for $14.95 + $2.00 shipping to: 


DESCRAMBLERS 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 


lrrow 
Hon 


888-554-2776 


100% MONEY BACK 
GUARANTEE 


| 43 30 Day Trial 
4144 Product Catalog 
4433 1 Year Warranty 


[mes ш 


"JW Hir nis adii Appi ssim Doa 


Argonaut Systems, PO Box 1066, Bloomingburg, NY 12721 


Two-Piece Combo $99 


(Minimum quantity: 10 lot) 


30-Day Free Trial * 1 Year Warranty 


Performance 
bri amd Beyond 
Your Expert барони" 


The World 5 Hottest Selin Helicopter 


"atr 


Wu acc uc. Ғана panic: Dim 


RE vor UTION Halicapter Corp. 


ings, МО sanga 
MM « p Ш Inno | 17-495, 
valutianbelic oper com 
Won Біле: nos ағала misure Feeder erar Х-ті 


HOIN 


АУ. ANY SIZE — 
| STEEL = ALUMINUM = WOOD | : 
BRASS + STAINLESS 


Shipped in a (бата 
Free Brochures 


TOLL FREE 
(1-800-231-0793) 


CABLE = CHANNELS 


| EQUIPMENT S SAVE 1000's 
ا‎ ЕНЕБшешеше- Б lone 


нса Hormone КТЕ 


°5 a тунун Prices! н our Low 
Retail Prices! «Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


Sorry no N.J. sales. Dealers Wanted. 
жасып oe*Free 


CAD 
DIGGER i^ 


Plans for models 5-9 Я digging depth — 
Starting at $1000 to build 
Мо machining Gar Towable 
3-pt hitch plans too | 
Kits availiable | 


Build It Yourself 


The Monolithic Dome = г super-strong, 
nsulated, concrete dome that is 
energy ef ficient and opea Ius (жұз VEN, 
io disaster. Used for homes 
offices, schools, churches, NN 
gymnasiums, storages, Ж” 
cabins, shops, and more 
You can build your own Monolithic concrete dome, too. 
Call all 1 (800) 908- veis pale FREE COLOR brochure or send 
our 60 minute information video 


hitp-/www.monosthicdome.com 


al te d to eliminate all copy protection | 


1-800-215-9412 
| BEST DEAL Electronics | 
FREE CATALOG 


20811 DAWN DR #9000 | 
Fen = кн LAGO VISTA, TX 78645 


-STEEL BUILDINGS- 


DISCOVER THE AVANTAGES | 
OF STEELMASTER'S 
MASTERCREDIT PLAN 


Save on Select Sizes: : 
25x35*30x4HB 
45xB2*50x120 = 


Call Now for FREE Info 
STeELmasTER’ 1 800 888-4606 
PROLER T MATE Шекті та i Ud 


FULL VIEW Oe 
CABLE BOXES | Year Guarantee! 
= VIDEO STABILIZERS- sascha ile i tc 

= TEST ond BERE, FILTERS AND ACCESSORIES 
FREE | [ER with cable box purchase (REG.59 95) 
pun mi theft of service will be denied assistance 


COD or CREDIT CARD 
бат - را‎ (EST) 1-800-449- 9189 


wem AU TOI Te 
. е Up to 90 mpg! * Street ^ 
eal е All- weather cab 
COMPLETE rj 
PLANS with VIDEO 
ONLY $34, 95 


dda $4 pest. F "oreign: 5; 87 
i Plans өңі; 52 4. &1 posh.) кені.) 


MASTERWORKS | 


PO Box 129-À 
Long Green MD 21092 


rad pen wild order 
For Commuting! avem Th Orderline: EE 


j Ù- date 0212 
| fer — OR: 410-692- 0333 


YOUR AD HERE! 
CALL (000) 445-2714 
OR FAX 212-779-5568 


JANUARY 1998 Baud 


PIOMEE: 


STEEL 


BUILDINGS 


. LOWEST 
PRICES! 
| FACTORY 
еі da^ DIRECT! 
1- 800- 813- 1358 


MEMBER oF THE BETTER BUSINESS Bureau 


HONEST PRICES 
NEWEST DIGITAL EQUIPMENT 


*X d Ж d * 


No Florida Sales 


n | 
oe Straight Land =e 
curved Stairs 
ALL Sizes & Styles 
Steel, Wood, Aluminum gi 
"Custom & Stock Kits M 
* Free Brochures & 
Factory Assistance Ше 
1-800-431-2155 ext. P518 T" A 1 
nttp:/www.mylen.com ee uuu) 


30 Day Money Back Guarantee | 


Call Us Last! 
advertised 


We will beat any price | 


Ма JE Без | 


-800-842-9670 | 


| 
$ ttpiwww.cdelectronics.com/cd 
"ы LLL LLL. LLL ULL. LLL | (мей 


THE AMAZING ALUMINUM 


FLYING CAN! 
MAKE ANY BEVERAGE CAN 
FLY UP ТО 70 FEET! 
BULD YOUR OWN FLYING CAN AT HOME! 


MANUAL SHOWS DETALED FHOTOS ON 
HOW TO мир THE HUM yor ЖҮ 


TO ORDER MANUAL SEND $ 5 oo CHICK 
OR MO TO РТ ҮП ENTERPRISES 
PO BOX 40-1563 
IA АЛАГ BEACH FL 32040-0843 


sopular JANUARY 1998 


ww Ww. 


CABLE TV 


MATCH OF Î HERT 


| ANY ADVERTISED. Ж 
OR WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 


RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 
Call AA Etectrouces Today! 


800-258-9512 


http:// www. AAElectronics.com 


Cable ТУ 
Descramblers 


Converters * Filters * Accessories 


3D gov Free mal - NO BIET 
Lin Puis hes wholesale prices! 


Altomioma exter Ы. waranty 
| Мес Wonmanty on el products 


Сай the cal pre ЖАТА, = 
Credit Cards Welcome! 


1-800-379-3976 


WEB SITE ADDRESS: HTTP: / /ORION-ELECTRONICS.COM 
| Prices starting 
еее as low as $99! 


Free 
Catalog 


? SEAT BIKE =. | 


Drives Like a Car! 


1,2 & 4 Seater" eh ie. 
FR M 6 % 822-2737 Ext. 5796 
Lk 1-615-822-2737 Ext. 5; 

RHOADES CAR > www.rhoadesinfo.com 


SAWMILL $3795. 


FREE INFO 
Norwood Inc. 
90 Curtwright Dr. 
Unit 3 
қ. Amberst, NY 14221 
1-800-661-7746 
| Ext. 101 


403 X 60 x 12 


Build t Yourself And Save!! 10,000 Sizes, All Bot nin All Steel 
All Steel Buildings. Call Today For A Price Quote And A Brochure. 


HERITAGE BUILDING SYSTEMS 
800-643-5555 


metalbldg.com 


Best 
Buys 


INTE LESTAR | Service 


War ranty 


800-835-2330 


Workshops - Garages 


lh 7 Clearance 
SAVE VE ۴1 Т0 45 % 


27'х48'- $6,539 


Value $12,760 
Pckg. incl. frames, galv. sheeting, 
hardware & trim. 


Some Other Sizes 
Available At Lower Prices 

| MIRACLE OSS” ү 

Limited Offer - Call WOW | 


| 1-800-663-0553, | 


ix n 
rd 
ENT e Wr a T 


ALARM SYSTEMS 
WIRELESS DRIVEWAY ALARM 


A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALL-TERRAIN VEHICLES 


GO-PED, incredible 


scooter. Great fun! FREE BROCHURES 


RUSHED! (510)426-2311 
davesmotors & juno.com 


ALTERNATE ENERGY 
SAVERS 


BUILD SUN, WIND, WATER POWERED AP- 
PLIANCES! 30 Plans. Details. $3.00. MCOAA, 
3203 Bordero, 1000 Oaks, CA 91362 


FREE HEAT from WASTE OIL | 


smoke and 5001 free. Very inexpensive. Tested by EPA in 
Alaska. мн worldwide: Heat shops and other buildings. 
жет Forge. foundry, and other uses. | 

send $5.00 (refundable) tor de- 
tailed information & order blank 
lor plans for burner, healer unit, 
and foundry furnace. 
Waste Oil Plans, Dept P. 
Box 1148, Fort Benton, 


140,000 BTU MT 59442 


| FANTASTIC self running motors and gener- 


ators. FREE info. Energy Research, Box 1514, 
Jackson, CA 95642 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


ALTERNATIVE 
ENVIRONMENTAL 
CLEAN FUEL 
* Graphic Plans $20.00. 
+ Partial Assembled Kits Available. 
* All Materials in Stock 
Including Sheet Nickel and Gas 
Separating Membrane. 
From: 
FRENCH RIVER rey [7] 
РО. BOX 3155, DULUTH, MN 55803 - 


WATER ін 
L 


innovative motorized | 


ALTERNATE ENERGY 
SAVERS 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-51, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN 47150 


SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 


Wood/oil, wood/gas, 
wood/electric 
whole house 

а indoor warm air furnace. 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


POETRY CONTEST! $5,000 IN PRIZES! 
American Poetry Awards, Box 490-PS, Os- 
prey, FL 34229 mE 


ASTRONAUTICS 


200+ Unconventional Technologies: Anti-G, 
Free Energy! Amazing Archieves Catalog! Send 
$2: Rexco, P.O. Box 19250, Jean, NV 89019 


AUDIO/VIDEO EQUIPMENT 


LOUDSPEAKEH REPAIR? Call Simply 
speakers, 1-888-FOAMROT for free info. (Toll 
free- 24 hours.) í 


E ED 


мин ck LitrT 
30 day Money back 
800-501-8086 


hin. / secre nureality cam 


* Award winning JD Sound Processor 
far «егесі, 055 and home theater 


system 

* Add incredible 3D sound expansean 
Ici your A/ V. syshem 

a Polented яға)" techriglogy rê 
seen on Sony, ВСА ond Pioneer units 


Ji ъа? jv 


REPAIR FOAM ROT _ > 
YOURSELF! 7 


• Save $$$ w/original kit! Lh 
* Kits to fit any speaker—Advent, AR, 1 
JBL, Bose, Infin., ЕУ, etc. LA V ЖЕН”; 

* Surrounds, adhesive 8 instr. No жағ, 
* MC/ VISA/Discover—no CODs м — ый 
“Сай w/make & model for best price Е cA 
* Phone 24 hrs. 704-697-9001 SIEPP 
or Toll Free 800-747-3692 

AUDIO TECHNOLOGIES 


Box 10E8 « Flat Rock. NC 28731 


AUTOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
| etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext. 5-20025 


DO YOU CHANGE YOUR OWN OIL? You 
need this free information 800-450-4144 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 


SEIZED CARS $150. Honda, Acura, BMW, 
Porsche, Jaguar, Motorcycles, Trucks, 4x4's, 
Watercraft. Local sales. 1-800-883-0819, exl 
A-1350 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


Popular Science reserves the right to refuse | 
any advertising order. Only publication of 
an advertisement shall constitute final| 
acceptance of an order. Publication does 
not constitute an agreement for continued | 
publication. All orders are subject to the | 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


Suitable for: 
e Lawn Mowers 
* (30 Karts 
* Luggage Pods 
* Lag Splitters 
* Pressure Washers 


Guaranteed 2 | Never To Jackknife* 


"*FREE" 
information 


AUTOMOBILI 


• An Automotive Trailer 
Custom Designed To 
Meet Your Needs. 


* Works with your hitch 


Smart Trailers, Inc., Y Вок 880, амап City, FL 33846 


! -tj ta tel 


AVIATION 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Retums! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LÀ 
71201-4222. 


| Complete! Ready to Fly! No Assembly! Best Value in RC Hobby | 
SUS 60 + 56 shipping = $US 55 Money Order or Cheque 
Check our Web page: http://www.link.ca/saucer 
Order from: Plantraco LTD. 526 land Cres. 
Saskatoon, SK, Canada, STH 275 
S = 24 Hr Voice Orderline: (306) 955-1836 
24 Hr Fax: (306) 931-0055 „Т i 
E-mail: ufoman@link. са шы 


Motion Flight Simulator. Home Build Less Than 
$500. Manual $48.00. Visit our website: 
www .flight-motion-simulator.com or write to: Fis- 
ser, 15089 SE, Pinegrove Loop, Clackamas OR 


97015 


Join the > Popular "Rotorcraft Association 
mh Geta full year 


iJl of Rotorcraft magazine. 
| 530/year in USA вы, 
£385 in Canada 
$44 Elsewhere 


Mall, phone or fax to: 
| PRA, Р.0. Bor 68A, Mentono, IN 45539 


POWERED PARACHUTE NEWSLETTER. 
Large classified section. $20.00 annual sub- 
scription 4 Issues. Visa/MC accepted. Portland 
Powerchutes Inc. 28621 SE Woods Rd. Eagle 
Creek, Oregon 97022 1-800-457-4310 


World's : | E 
Tiniest Super: fon -созі, easy construction! 


EE —- 


"Vertical toke- of = Comes ona 
Deion “Ал enpermental 
ultralugnt «Me b icense teodeg 


ЖЕ. Chro Orderline: О 


G-1 Construction Plans: 
Only 524,95 


(Ada &3 poss Foreign add X61 


(CanapG ому: 510) 


V@RTECH, inc. + PO Box 511-A » Fallston, MD 21047 | 


POWERED PARACHUTES, PARAGLIDERS. 
Order $15 video package with VISA/MC. 
PARABORNE AVIATION. 1-407-672-2601. 


“ GO-KAHTS * BIKES * ROCKETRY LUE: € BONUSES: 
Complete Jet-Engine Plans ine biing 


1. Two extra 
ONLY $24.75 plans MO АША Pey * { гата | 
plus $3 p h — $4 lore ign 2. How in Build a Jet Helicopter 


| Зо 
: кы р T қарт рі ге есен x шіт рте EH | 

= 13 1-410- 836- 6824 E 
Long Green, MD 21092 


_ ОН: 1-410-682- овто S, 


BEER/WINEMAKING 


BREWERS! Outstanding products since 1979. 
Free William's catalog, call 800-759-6025 any- 
time. www.williamsbrewing.com 


FREE CATALOG. Brew Quality Beer Yourself 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 


100 


Py АЧС 


BEER/WINEMAKING 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
55413. 800-234-0685. 


| WINEMAKERS - BEERMAKERS. Free Illus- 


trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HEALTH 


ALCHOLISM, STRESS, DEPRESSION, A.D.D. 
ANXIETY. REHAB PROVEN, PATENTED 
GUARANTEED. TREMENDOUS BUSINESS 
OPPORTUNITY. FREE BOOKLET, 
1-800-900-7028 


| New Medical Camera: Hand held Laser imag- 


ing device. See into the body with color clarity. 
Free shows. Color Catalog (includes other 


inventions) $12.50 to AKAE 2295 Bethesda | 


Drive, Huddleston, VA 24104 
1-888- 397-6646 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT | 


BOAT KITS -- PLANS -- PATTERNS -- BOAT- 
BUILDING SUPPLIES -- All Boat Types, Sizes. 
HUGE CATALOG -- $3.00. (35.00 Priority) -- 
BOOK “Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, МҮ 14150. 
(716)873-2640 www.clarkcraft.com 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS8, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
962-630-6258. www. glen-l.com 


Electronic Fishing Lure attach to your — 
uses 12 volts, Fish Rustler, 1415 11th Ave., 
Altoona, Pa. 16601 USA Fax 814-942-3436 


BOOKS/PUBLICATIONS 


INTRIGUING SECRETS REVEALED AT 
LAST! Interesting articles! SASE Underground 
Gazette, POB 1796 Aiea, HI 96701 


BUSINESS OPPORTUNITIES 


$100,00 SELLING BOOKS BY MAIL. FREE 
CATALOG- WE DROP SHIP. 1-800-550-9979 


$1,000 Weekly stuffing Envelopes at Home, 
Free Details. Send SASE to: MA, Box 
661567-20, Miami, SPRING FL 33166 - 


Repairing (not ттт stone dam- | 
aged windshields and plate glass. 
Learn how a 3 minute repair can eam 


you $1200/week! | 
1-800-695-6224 


$1,000 m—— stuffing envelopes. Receive 
$2.00 each. Rush stamped addressed enve- 
lope. Colossal Box 040215-PS, Brooklyn, NY 
11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.A.S.E.: J.H. 
Enterprises, Dept. PS1, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


$2,000 DAILY From your Telephone Answering 
Machine! l've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


BUSINESS OPPORTUNITIES | 


$1800 WEEKLY RECORDING VIDEOTAPES 
At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Lorna Square, 
#163Р5, Birmingham, AL 35216 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


MAKE HUGE PROFITS татып Giant California Superworms or 
Australian Lobsters for workds largest earthworm distributor for over 
GO years. Superworms convert garbage into rich organac fertilizer. Easy 
io raise amd fani mulitipliers. Crow therm in SOLET riî backyard, garage, 
of farm, Enssributorshigs and Joint Venture Partnerships availabe. Call 
| now for more exciting information on this unbelievable money 


making opportunity. 
SUPERWORM 


Рном (818) 363-0202 Fax (818) 360-8562 
Web Site: http//www.superworm.com 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS18, 
SW 5th Street, Grants Pass, OR 97526. 


$65.00+ per hour! Spare time at home! Refilling 


| copier and printer laser cartridges. Easy. Huge 
| demand! Free information. Complete system 
| only 477.00. Call 


anytime — 757-259-0464 
Ext.PS1 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
http://www.the-glass-mechanix.com 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http://www.mpowers.com 


FREE! 1001 Fast, Easy ways to make money. 
Send name/address. Money Making, Dept. PS, 
Box Z, Studio City, CA 91614 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-Р5, 
Idyllwild, CA 92549. 909-659-9757 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


MAILORDER OPPORTUNITY: Start your own 
profitable business at home. Free details. 
RAHCO, Box 13604, Arlington, TX 76094-0604 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.481. 
www. prostepinc.com 


MAKE MORE MONEY THAN YOU CAN 
SPEND! Recorded message tells all. 
1-800-662-0768. 


MANUFACTURE GIANT 6’ PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION 
187-PS CYPRESS, THROOP, PA 18512. 
(717)489-3292. 


chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-81. Seminary, MS 39479. 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 


Tuning School, 17050 Telfer Dr., Morgan Hill, | 


CA 95037. 


Reclaim “Scrap Gold" From Old Computers/ 
Jewelry. Free Information. 24 Hours: 
(603)645-4776. 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31148. 


H/1/)489-3292. | ATTENTION DEALERS! SPECIAL INTRO 
MONEY MAKING MACHINE. Curbmate ma- | 


BUSINESS OPPORTUNITIES 


Start Internet business on a shoestring. Nc 
experience necessary. Free information. Ac- 
tium, 4416 18th Ave., Suite 110, Brooklyn, NY 
11204 www.actium1.com/home 


START YOUR OWN HOME BASED BUSI- 
NESS NOW! Detailed guide provides a wealth ol 
information that has been used with greal 
success. Send $9.99. CHROYS MARKETING 
AND SALES GROUP, DEPT.PS1, 1920 CEN- 
TERVILLE TURNPIKE, SUITE 125, VA.BEACH, 
VA 23464 | 


SUCCESSFUL HOME BASE BUSINESS № 
FORMATION PACKAGE. SEND $3.00 FOR. 
CATALOG CASSETTES, SHIPPING, P O BOX, 
26704, SALT LAKE, UTAH 84126 | 


Want to be self employed, living easier, 
working honestly and  respectably? 
www.angelfire.com/biz/unhooked 

Good information is never cheap, people. 


WE'LL PAY $2950 AND MORE PER 
MONTH!... EASY & HEALTHY. FREE INFO-| 
PACK, BONUSES!.. UNIVERSAL-W, BOX 
360-378 BROOKLYN, NY 11236 

http://members.aol.com/UPCDJINC 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO! Save 500-900?5... Echo, 
Box 739-C18, Shalimar, FL 32579-0799. 


FAMOUS NAME REPLICA WATCHES. Атах 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 


FREE 1998 600,000 ITEMS, Wholesale Direc 
tory (LSASE) TNT, Box 2614P, Big River, C/ 
92242 


CABLE EQUIPMENT 


A1 CABLE BOXES, RFT, TESTERS, DES 
CRAMBLERS IF WE DON'T HAVE IT, YOL 
DON'T NEED IT. DEALERS WANTED, 1 YEAR 
WARRANTY, CATALOG FBN ELECTRONICS 
7AM TO 10PM, 7 DAYS. 1-800-225-9756. Visi 
our website @ www. fbnelectronics.com 


SPECIAL OFFER 


PANASONIC 
CONVERTER 
and 
SECMORE 
DESCRAMBLER 


$99.00 
(min. order 10pc) 


800-435-0523 


NO FL. SALES 


STARLIGHT ELECTRONICS. | 


ALL CHIPS $9.00 -$18.00 & CONVERTERS 
QUANTITY DISCOUNTS. NO MINIMUM. АМҮ 
TIME. 1-800-760-0555. 


DUCTORY OFFER on all cable TV equipmen 
Buy WHOLESALE and SAVE 1003 
1 -800-842-9670 


DESCRAMBLER KIT 


$14.95 


1-800-752-1389 
(24 HOURS) 
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CABLE CONVERTER DIAGNOSTIC TEST CHIP | 


| WE STOCK A COMPLETE LINE OF CHIPS, TOOLS, WIRELESS QUICK INSTALL TEST 
| BOARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 


MONDAY- FRIDAY 8AM-7PM, SAT 10AM - 2PM EST. 


BEST KEPT SECRET- INCREDIBLE 
Mholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


BIG SALE!! Notch Filters $18.00. E-Z install 
test activation chips/ boards from $5.00. 
Bullet/ ID Stoppers $9.95. Name brand des- 
cramblers from $139. External activators from 
$65. DEALERS WELCOME. LET US BEAT 
YOUR BEST PRICE. 1-800-449-9189 ANY- 
TIME. SE HABLA ESPANOL 

CABLE BULLET  "TERMINATOR/ 1.0. 
;BUSTER." Electronically shields yourself and 
‘your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


* Your Descrambler Connection * 
Free | Year Warranty e Free 30 Dau Trial 
Equipment Set Up Tech Line 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New universal auto-multimode mod- 


lule, raw equipment, catalog, credit cards, c.o.d. 
888-443- 3185 


"+ MULTI-MODE >> 
RFT/TMG 


$70.00/ 10101 
* 30 Day Trial * 1 Year Warranty * 
(314) 569-4027 
WORKS ON ALL JERROLD SYSTEMS 


cbhi@fastlhynx.com 


poro DESCRAMBLER!! ANYONE CAN 


UILD in SEVEN STEPS with RADIO SHACK 
ARTS. PLANS/ KIT from $5.00 plus FREE 
ONUS!! 1-800-818-9103. 


CABLE DESCRAMBLERS. ALL MAKES. 
LOWEST PRICES AROUND! PRECISION 
-LECTRONICS, HOUSTON TX. 
|-888-691-4610 ANYTIME 


CONVERTERS/DESCRAM B LERS | 

BUY DIRECT FROM | 
THE WHOLESALER | 
COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 


* 24 HOUR SHIPMENTS! 
d • 30 DAY MONEY BACK GUARANTEE! | 
e QUANTITY DISCOUNTS! + DEALERS WANTED! 
MASTER CARD • AMEX е VISA = С.0.0. 


1-800-800- 0766! 
KIMTRONIX 


(NO FLORIDA SALES) | 

Have make and model number of equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 1 

Anyone implying theft ol service will be denied assistance 


JANUARY 1996 


HTTP://WWW.800-GOCABLE.COM 


Cable test chips; Pioneer; Jerrold universal 
mode; Scientific Atlanta; Tocom; Zenith; Pioneer 
Cubes; Jerrold RFT for CFT2200; Tools; CHIPS 
& BITS, 1-800-577-5617. 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


| CABLE CONVERTERS/DESCRAMBLERS | 
fee am a,c m в. егісі 
Full 2 Ye if Ve 


| *Tocom™ * Jerrold™ * Scientific Atlanta" * Pioneer™ 
| "WE SERVICE PRIVATELY OWED CABLE CONVERTERS” 


Sorry, no 
NATIONAL CABLE BROKERS 
Т! М. Jefferson Sty Plymouth, IN 46563 | 


Cable T.V. Converter Accessories. Quality 
Prices. Satisfaction Guaranteed. COD/ Visa/ 
MC/ Amex. 1-800-259-1187 Eagle Electronics 
Inc. 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. BARGAIN HEADQUARTERS. MAKE 
YOUR BEST DEAL WITH US. GATEWAY 
ELECTRONIXS, 1-888-422-2533. 


= ч 1 ў E ч 


Converte rs & Equipment 
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CABLE TV, DESCRAMBLERS, CONVERT- 
ERS. QUANTITY DISCOUNTS, LOW, LOW 
PRICES. 30 DAY MONEY BACK GUARAN- 


| TEED. CALL NOW 1-888-898-3284. SKYLAB 


CABLE ТМ 


SALES, INC. 


CABLE TV DESCRAMBLERS. CLIFFORD 
ELECTRONICS. CALL NOW TOLL FREE: 
888-298-0200. 


CABLE TV EQUIPMENT & ACCESSOHIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DESCRAMBLERS & TEST CHIPS. All 


models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 © 


Dealers specials ROW unmodified 10 Lot 
Tocom 5503 Vip $60.00 SA 8570 $75.00 
1-800-219-8618. 


CABLE EQUIPMENT 


DESCRAMBLERS, CONVERTERS. ALL OP- 
TIONS EXPLAINED. BEST PRICES, SER- 
VICE, WARRANTY, FREE CATALOG. 
1-800-854-1674. 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


NEWEST AUTOMATIC MULT-MODE. "DES- 
CRAMBLES CABLE PERMANENTLY!" YEAR 
GUARANTEE... 1-888-331-1107. FREE IN- 
FORMATION... 1-718-257-5430 


F " Quantity discount 
Я “ 1-year warranty 
Dealers welcome! 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


RFT-DAMS, Don't Accept Substitutes. Unbeat- 
able product. Unbeatable prices. | 
1-800-627-2339 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's, 1-281-922-3512 Any Time! 


SKYVISION! Your Satellite Home Entertain- 
ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 
plete selection: Parts- Tools -Upgrades 
-Accessories! Free Discount Buyers Guide. 
Call 800-543-3025. International 218-739-5231 
www. skyvision.com 


TECH SUPPORT ELECTRONICS 
1-888-273-1349. Basic cable TV converters, 
personal security equipment. Money- back guar. 


| Free catalog. 


TEST CHIPS, GUARANTEED QUALITY. $30- 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7587. 


THE DAM MAN, rft's, cubes, filters, Boss units, 
WHOLESALE, dealers wanted 888-972-4455 
call last for the lowest price. 


WHOLESALE DESCRAMBLERS & CUBES. 


All Models, MultiMode, RFT's 
5559. 1-888-599-8612 


‚ TAs, etc... Save 


WHOLESALE PRICING RFTS SILVERS 


GOLDS WIRELESS AND ALL CABLE 
BOXES. MEGA 800-676-6342 


` CATALOGS 


"25th Century Technology Today" 


Time Travel - Invisibility - Levitation - 


dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
ucts!!! Catalogue $4.00 


P.O. Box 2917-P, Palm Springs, CA 92263 
Phone (619) 327-7355, Vs,Mc,Amex 


COMPUTERS/SOFTWARE 


$ WIN MILLIONS $ New Lotto Software and 
Resource Kit. $14.95 M.O. or Bank Draft to: C3, 
Box 105 -1460 Pemberton Ave. Squamish, B.C. 
Canada, VON-3G0. Free Demo @ 
www.theta1.com 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT- YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


SURVEILLANCE HIDDEN CAMERAS | 
DIRECT FROM MANUFACTURER-BEST PRICE IN THE MARKET 


у Uira miniature hidden camen, in dome, smoke or 
motion detector . BW or Color Wide view angle. Low 
С light sensitivity + super sharp images, plus video output. 
~ Rom $159.00. Also 1/27 B/W boar Cameros күті, only 


$99.00 USD. Wireless hidden camen, stot af only 
$249.00 USD. Plus $5.95 for ӘН, Whole/Retoll Welcome, 
— (COD, Check, Money Onder or Visa/MC 
BOLIDE INTERNATIONAL CORPORATION 


PH: (800) 355-0895 or (818) 575-8178 
9660 Flair Drive 4318, El Monte, CA 91731 


пир: Гоол. boliita —— con 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD, 
(314)569-1860. Confidential- or Trunktracker 
$259.00 


Top Secret Consumertronics. 200+ Shocking 
Products, Services. Hitech Survival, Computers, 


Energy, Biomedical. Catalog $3, Box 23097, 
Albequerque, NM 87192. www.tsc-global.com 


JVIAZING ё 


ELECTRONIC DEVICES 


1 YEAR WARRANTEE , j ji y 
ы BATTERIES INCLUDED SS 


AM 


LAPN6S Mos! Versatile... |5rmw equiv 2000 ft... $29.45 
LAPN6S Brightesy........... 30rmw equiv 3000 ft.....569.45 
ІАРМ855 Smallest and Lowes! Cost (plastic) . 52945 


 CYBERNETIC ҒАР! 


"бес Safety Aid For Home. Shop or Lab. 
Detects Mechanical Abnomalies, LeakingME 
Gases, Propane Tanks, Corona etc. 


CYBEREAR Ready to use........... 


TURBOEAR Personal amplifier for 
both ears with voice filter... $19.95 


Aim at Window and Listen to 
Sounds From Reflected Light. Includes High 
Performance Optical Receiver and Visible 
Laser. CAUTION-NOT FOR ILLEGAL LISTENING. 

LWB5 Pians- Crecitable to hadwre purchase... $20.00 

LWBSK Kit/Plana- Includes workin Ке... ied) pn 

LWB5O Ready to Use- Requires Al, 


ELECTRONIC HYPNOSIS 
AND MIND CONTROL 


Generates Highly Effective HEADSETS INCLUDED 
Audible and Visual Stirred With 
Bic-Feedback That Can Induce 
Hypnotic os Well as ALPHA 
Relaxed States of the Mind. 
Place Subjects " Under Your 
Control. Enhances Hidden 
PSYCHIC Ability in Мау рана: 
MIND/SYMCR ! piant., 


and Plena... лыр. 
MENDON SVMCR IO Rech, to Line (тәнді minor сату). “$79.50 | 


INFORMATION UNLIMITED 
PO BOK 716 AMHERST NH USA 03031 

ORDERS ONLY...24 HRS....1 800 221 1705 | 
TECH LINE..9 to 12 EST......1 603 673 4730 
FAX IT LINE.........24 HRS....1 603 672 5406 


We Accept Cash, MO, CHECK, MC, VISA, 
Overseas Customers Please Add 20% Shipping. 
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a Covers last to 20 years. 
* Sizes from 5' to 60'w, up to 30'h, 


* Wit 
21: 


SHIPPED TO YOUR DOOR! 


"Ask lor Details 


UNUSUAL PUBLICATIONS! Strange stuff! | 


Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! | 
Do it yourself REFILL IT | CANON" COPIERS 
H ‚ [PC1235678)0 M 2024.25 
wk | ӨЗДЕ 
| e ich hd LASER PRINTERS 


в Irestructunms = Jed Cae pw аі mar - 
iu D G 


INCORPORATED Order or Intormation| З "АВР СОМЕН | 


9132 Windsor Dr |. (708) 598-0580 XEROX 500^ 
Palos Hills, IL 60465 eu 708 $29.95 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 B00-635-3493 
http://www.upholster.com/vue 


TELEPHONE LISTENING DEVICE 
жнр W/12 HR. RECORDER 
Automatically record all 
incoming and outgoing calls! 
599.95+ 7.00 SH 
Telephone Listening Device 
$19.954 $2.00 sh.(separately 


VERY POWERFUL FM TRANSMITTER 


Transmits to any FM radio up to ^ mi. Easy to 
assemble kit. Up to ЭМ (not incl) $29.95 -- $2 sh. 
For comprehensive 50 page catalog of Micro 
Video МНР Transmitters, Surveillance & Counter- 
Surveillance and much more! Send $3.00 
Call 407-725-1000, COD's OK 


USI CORP 
РО. Box PS2052 Melbourne, FL 32902 


FROM $10.00 
| (602) 934-9387 
| http://www.mi-lasers.com 
| FREE CATALOG 


MEREDITH—#E P O. Box 1724 
[INSTRUMENTS Glendale, AZ 85301 | 


EDUCATION & INSTRUCTION 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-800-341-5446 


102 


DO-IT-YOURSELF 


3 ction for Cars, Trucks, Boats, 
, "5, Motorcycles, Pools, Machinery. 
ЖЕ, | — Great for Workshops, Paintbooths, 
P d A Sandblasting, Camp. or Temp. Shelter, Gov'nt & 
Industrial Contracts, Greenhouses & More. 


* Heavy Duty Galvanized Steel. Durable Cover & Zipper Door. 
istands Ice, Rain, High Winds, Sun, Sap & Heavy Snow! 


LE' JI ЖЕЛ ГУЛАГ 
DEALER WANTED! € YEAH WARRANT 
№ | "4 4 ж а "a E m "ы, ғ ғә ғ 


кен 


"азға COH Сыз алыл ы Талға а j Ж: 
і АА. Ш. 9 |] Po AU be 


www.cover-it-inc.com 


EDUCATION & INSTRUCTION 


ACCREDITED B.S AND M.S. IN COMPUTER 


SCIENCE THROUGH DISTANCE EDUCA- 
TION. Object oriented B.S. program. New 
courses in Java, Networking, HTML, MIS. Free 
cat. 1-800-767-2427, http://www.aics.edu 
AMERICAN INSTITUTE FOR COMPUTER SCI- 
ENCES 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credit 
Life Experience. Free Catalog 1-B00-977-8449, 
x500 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.C.D.1., ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJA109. 


LEFT IN THE DARK? DON'T UNDERSTAND 
COMPUTER PARTS OR TERMINOLOGY? 
Free literature 281-298-1743 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.D's $179.00, M.A.'s $139.75, B.A.'s $99.75, 
FOR FREE INFORMATION, CALL 
1-800-689-5102 

http:// www.americancollege.com 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


P.O, Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY DEGREES WITHOUT 


CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears’ Guide, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 
http://www.degree.net 


GET À COLLEGE 
DEGREE IN 27 Days 


BS/ MS/ MBA/ PhD., ete. 
Including graduation ring, transcript, 


diploma. Yes, it's real, legal, 
guaranteed and accredited. 


Columbia State University 


1-800-689-8647 sec 


EDUCATION & INSTRUCTION 


YOU CAN UNDERSTAND ECONOMICS. 
Home study course sheds light on today's 
baffling problems. Tuition-free; small charge for 
materials. Henry George Institute, 121 East 30th 
Street, New York, NY 10016. (www.henrygeor- 
ge.org) 


EMBLEMS/ 


PATCHES/DECALS 


Bumper Stickers: "Science, not Religion" and 
"Jesus? Edward Jenner cured small pox. Grow 
up” $7 ea. Schuele, PO Box 627, Belgrade, MT 
59714 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET,  WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). - 


EASY WORK! EXCELLENT PAY! ASSEMBLE 


PRODUCTS AT HOME. 
1-800-467-5566, EXT. 8068. 


HELP WANTED 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home.1-800-598-0916 
DEPT. HA-95 


TOLL FREE 


EARN MONEY. Reading books! $30,000 / yr | 
income potential. Details. 1-800-513-4343 Ext. 


Y-20025. 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! INFORMATION CALL, 
1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 


HOME TYPIST WANTED, $45,000/ yr. poten- 


tial. Typist and PC users call 1-800-883-0819, | 


extT-135 for details. — 


EYE CARE 


NEARSIGHTEDNESS CURE! Radical, new, 
breakthrough. Easy, do- it- yourself. method. 
Free brochure: (403)568-2137. 


FINANCIAL 


BAD CREDIT? RESTORE CREDIT RATING 
YOURSELF! COMPLETE KIT. FREE INFOR- 
| MATION. CALL 1-800-299-HELP. 


BUSINESS LOANS government backed are 
now available. Call 1(800)777-6342 free details. 


CREDIT CARDS! Send for 40 page listing plus 
applications. $25 to DR Jones 0001, 2241 State 
St. #228, New Albany, IN 47150 


Earn 8% to 50% on low risk investments. Send 
SASE to: Nickell Investments, P.O. Box 1321, 
Danville, KY 40423 


FREE CASH GRANTS! NEVER REPAY ANY 
PURPOSE. FREE INFORMATION PACKAGE. 
1-B18-377-5229. 

FREE CASH GRANTS! College. Scholarships. 
Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-888-643-4137 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(760)599-3502 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. NCCS nonprofit 1-888-844-NCCS toll- 
free. TPS 


FINANCIAL 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext.BF6050 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS) 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO-' 
CHURE. MULTINEWSPAPERS, Box 866-31, 
Dana Point, CA 92629 
multinewspapers @ compuserve.com 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER | 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 

FREE 228 PAGE BROCHURE. 

CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY. 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 

Also Specializing in Copyrights & Trademarks |, 

Associates located near Patent Office | 

CREDIT CARDS ACCEPTED * OPEN 24 HOURS 


MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 


Internet-http:// invention.com 
E-Mail: patent & invention.com 


BORSARI & Associates, provides professional! 
patent and trademark services. For our in- 
ventor's package, call B00-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park. 


side Drive, Suite-N, Dix Hills, NY 11746-48794 
(516)499-4343, 1-800-242-9853, 
HTTP:/WWW.INVENTGOLD.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FOR A FREE INFORMATION PACKAGE on 
our new product development services, call, 
1-800-677-6382. 


FREE help for inventors! No charge for protec: 
tion forms and information kit. Affiliated In 
ventors Foundation. 1-800-525-5885 a 


FREE MARKETING. Help available. Engi 


neered prototyping. PATENT PENDING, thi 
days GUARANTEED. 1-800-841-1708. 


Have a Bright Idea? 
| Now OWN T for only $129 
| Created By Gene Scott, Registered Patent Agent 
and Founder/Chairman of INVENTORS FORUM 
| * Provides "patent 
pending" status 
* Easy, quick to do 
е Avoids attorney fees 
| * Filing fee only $75 | 
Do-It-Yourself ACTION КІТ" | 
|| Provisional Patent Application | 
(Congress June'95 simplified application) || 
Kit incs. Video, Workbook, Examples and Forms | 
Patent Law & Venture Group 
|-800-7-4-PATENT * 1-800-747-2836 
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Patent Your Invention 


|» Free inventor consultation 


> Patent searches & applications 


|» Marketing & licensing 


(800) 689-6223 


Got a Great idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions! $22/ yr. 
[1-800-838-8808 


nventions, ideas, new products! Presentation 
о industry/ exhibition at national innovation 
Exposition. Patent services. 1-800-288-IDEA. 


IVENTORS. "URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
300-2 11-0893. Request packet 12. 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
BANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
АЗАМІ?АТІОМ. ҒНЕЕ INFORMATION: 
-800-846-3228. 


ATENT APPLICATIONS from $495 (Design), 
:750 (Utility). Free estimates, prompt service. 
В00-548-3721, 


PATENT IT ECONOMICALLY! Free details. 
icensed since 1958. Near Washington, D.C., 
[E:h.D. Associates. 1-800-546-2649 


DUALITY, Confidentiality, AFFORDABLE pat- 
iting and industry presentation. FINANCING 
VAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
atent examiner. 31 years experience. Donald 
.ettlestrings. 1-800-966-7577. 


.E.L.L. YOUR IDEA..... Free info. on Patents, 
icensing, Marketing, based on 25 yrs Exp. 
arshaw Hesearch 800-451 -1326 


HEARING AIDS 


learing Aids. Deal Direct, save hundreds, 
зе trial. 1-800-641-4327. True Sound. FREE 
fo. 


EARING AIDS- FREE CATALOG. Top name 
Brands. all styles, POWERFUL CUSTOM AIDS, 
REPAIR SERVICE. SAVE 1/2 or more. Power 
Rearing. Box 31, Alpine МҮ 

-800-260-4135. 


FREE CATALOG! 
New Hearing Aids 
MINI CANAL Ж 


e45 Day Trial eHuge Sours 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
ө: RHODES HEARING 
ФОІРЗІ Ohlo St., 
Brookport, IL 62910 


ARING AIDS- GUARANTEED LOWEST 
AICES! No huge commissions. Home trial, 
Ems. All makes. We're the oldest, biggest, 
pst. Custom instrument specialists. Free in- 
mation,(800) 323-1212. Lloyds - PSC. 
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rKITES 


identity 
Resee arch 


THE INTELLECTUAL PROPERTY AUTHORITY 


www.idresearch.com 


HOME AUTOMATION 


Make Your Home Smart. DIY automated con- 
trol of your home. Touchscreens, X10 switches, 
Audio/Video control, security & surveillance, 
HVAC. 1000s of products. Free 128 page color 
catalog BOO-SMARTHOME. WWW.Smar- 
thome.com 


| HYPNOTISM 


Hypnotize! Neigbors! Even perfect strangers! 
Professional secrets revealed! Instantaneous 
methods! Clairvoyant hypnotizing! Dynamic 
salesmanship! Somnambulism! Amazing Per- 
sonality Improvement! Hypnotize yourself! Pow- 
erful methods! Addison, Box 1085, Black Moun- 
tain, NC 28711 


INVENTIONS WANTED 


| FREE Invention Kit: Patent and Market your 
| new product idea! 


Call Concept Network 


1-800-846-8368. 


HONG KONG factory need several new рго- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. 1-800-537-1133, Kes- 
sler Sales Corporation, C-7-IW-8, Fremont, OH 


43420. 


GOLD /JEWELRY 


JEWERLY MAKING AT HOME. Kits and 
Instructions. Start at 79.95. (702)558-3580 


KITES 


FREE COLOR CATALOG 
Choose from over 200 kites. 

Many unusual & innovative designs. 
Call or write for your catalog today! 


| Into Тһе Wind • (800) 541-0314 i 
L^ P Pear! St., Boulder, CO 80302 
Д а [ 88 — M 77 M ıı à23Wm ШЫНЫ m 


MISCELLANEOUS - 


MEN'S WIDE SHOES 


_ EEE-EEEEEE, SIZES 5-13. SIZES 5-13 , 
* FREE catalog ^ - 
* High quality 


160 styles oil = P 


HITCHCOCK SHOES, INC. 
Dept. 46A Hingham, MA 02043 
1-800-992-WIDE — WWW. wideshoes. com 


MODELS 


STIRLING ENGINES 


For full line catalog of steam and 
stirling working models, send $3.00 
SOLAR ENGINES, Dept. 
Div. of P.M. Research 
) 4110 Niles Hill Road 
Wellsville, NY 14895 


MONEYMAKING - 


OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


JAPAN + AMERICA x BINARY + Exclusive 
Products = $$$$! 1-888-232-7794 PIN 2973- 
Recording 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-245-5380 


NEW PRODUCTS 


Build It Yourself 
Front End 
Loader 


CAD 
LOADER 


Buy Plans & Video 

Build for under $700 wrth 

available Kits for your garden im 

tractor. No machining 

Фр... та) website: | 
ze. WwwDcADaans.com 

PO. Box 606, Dept. 5 * Daleville, МА 24083 • 1-800-817-5267 


OF INTEREST TO ALL 


Free Pagers send $3.00 To: GRATEFUL 
COURIERS P.O. Box 5373 Spokane WA 99205 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Ному, Raynham, МА 
02767 


Free 
- Brochure 


OILS/LUBRICANTS 
AMSOIL Synthetic Lubricants and Filtration 


Products. Buy Direct. Free Catalog. Call 
804-530-1400. 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated - 


Dome Tour Video - Natural 


1-800-733-7107. 


Spaces 


Popular Style Exercise Machines- From Wood! 
Build Your Own and Save! Free Catalog 
1-888-508-6900 


PLASTICS 


RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 98A/PS, 4915 Dean, Woodstock, IL 60098 


Rubber, plastic compounds, techniques, 
sources. Free information: Castcraft, Box 
17000(V96), Memphis, TN 38187-1000. 


GOV'T FORECLOSED homes from pennies ог 


REAL ESTATE 
BARGAIN HOMES - Foreclosed, HUD, VA, S&L 


| Bailout properties. Low Down. Fantastic sav- 


ings. Call 1-800-513-4343 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 


monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


20-160 acre claim program still available, get yours for | 
$20 government fea, in AK, AZ, AH, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 


package including maps, telephone helpline, filing 
| forms, etc. send 520; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-Р5 Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
| i's much easier and only costs $1. per acre). 
http//www.olypen.com/publiclands/ 


GOVERNMENT LAND now available for claim. 


Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


$1. Deliquent Tax, Repo's, REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rent listings. 


MONTANA Å WYOMING 
Trees, Creeks and Wildlife. 35 acres starting 81 
only $14,900. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Call today for free information & photos. 

Rocky Mountain Timberlands 
1315 East Main * Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 • (406) 586-8088 


Call Toll Free: 1-300-682-8088 


GOV'T FORECLOSED HOMES. Pennie on $1. 
Tax Repo's, FDIC, VA, RECD, HUD, Local 
listings. 1-800-883-0819, ext H1350 


KITE s BIKE PLENS * 
| a meek А оа * 


SATELLITE TV 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-345-7800. 


DS5 TEST CARD authorizes all channels. For 
information call toll free 1-888-416-7296 


Free Mini Satellite System. No Contract, No 
Rental Fees, No Gimmicks. StarCom One, 
1-800-996-4554. 2221 Peachtree, Atlanta, GA 
30318 


KEEP YOUR C-BAND SYSTEM 


BEST VALUES ON... 

в Receivers, including АОТУ 

* Dish Movers & LINBs, all kinds 3 
е Tune-up Kits, Tools & Parts 
е Skypac" Programming 

* Toll Free Technical Help 


[ Fax: 218-739-4879 
f int'l: 218-739-5231 


800-543-3025 


www. skyvision.com 


i 


s ре Р 


часа 


FREE 055 TEST CARD information package. 
Works with new system. Write SIGNAL SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


SATELLITE TELEVISION PAYS! Minidish 
sales force needed. STAR VISION DIRECT. 
1-800-899-9707, 8am - 10pm Pacific. 


Continued om pg.97 
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LOOKING BACKI 


Monster 
Light Bulb 


ТА THE WORLD'S largest 
ШШШ electric-light bulb, con- 
suming one-third the power 
required to run a trolley car, 
was constructed for motion 
picture work. The lamp used 
30,000 watts and produced 
60,000 candlepower. It was 
12 inches in diameter and 
18% inches high, 


uus ii | death d Dr. David. Livi (фени: in May 
1873, POPULAR SCIENCE celebrated the career of 
the renowned explorer and missionary. Among 
the accomplishments cited were his efforts to abolish the 
slave trade, his expeditions across Africa, and his discovery 
for England of the thunderous waterfalls he named after 
Queen Victoria. His encounter with Sir Henry Stanley at Lake 
Tanganyika in 1871 was noted as well.—January 1873 


Motor Co. is only some 30 cars 
and 200 trucks a month. These 
will be sold to hospitals, gov- 

ernment agencies, and busi- 


Of Mystery and Miracle 


Inaus picious ' nesses. The car has a 27-horse- | and required enough 
кй EN ı power four-cylinder engine ı tungsten filament 
Beginn Ing | and a speed of 54 mph, and | to supply 55,000 
Tey “THESE FIRST products | it will average 40 miles to the ı household-variety 
ШШШ of Japan's postwar auto | gallon. The one-half-ton truck light bulbs. A movie 
industry don't mean that citi- ! has the same powerplant as | crew lit the front of 
zens of that country will aban- ; the car, with a different gear i the hotel at right, 
don their walking habits. The | ratio, and it will get about ! using only the bulb. 
entire output of the Toyota | 30 mpg." —January 1948 | —MJanuary 1923 
і 
і 
| 
| 
і 
| 


ШШШ scientific language and methods, not by virtue of purely 
Logical deductions, but because wherever it has been possible to 
take deep soundings of phenomena, we have found that they were 
constantly produced 1n accordance with a determined relation 

between effects and causes. It is exactly this a posteriori deter- 
mination that constitutes the scientific method." —January 1898 


Pocket Polaroid 


71-3 SCIENCE AND ENGINEERING Editor Arthur Fisher described 
ШШШ] the Polaroid SX-70 camera as “an awesome constella- 
tion of technical triumphs in optics, dye chemistry, and micro- 
electronics, all distilled into a pocketful of miracles— perhaps 
the most fiendishly clever invention in the history of photo- 
graphy."—January 1973 
Acclaimed as the first fully automatic, motorized folding 
SLR camera to eject self-developing, self-timing color prints, 
| the SX-70 remains the favorite of “a real 
hard-core group of aficionados, " says Po- 
| | | ӨШ laroid. The camera, which listed for $180 
pei am m y in 1973, fetches several times that price 


side Temperature 
Е: among collectors, says the company. 
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"THE WORDS MYSTERY and miracle are alike excluded from 


According to an archivist 
at Corning, the bulb "is prob- 
ably the one" that has been 
on display at the Corning 
Glass Center's hall of science, 
now under renovation until 
next year, in Corning, New 
York. "That bulb was the 
largest Corning ever made; it's 
doubtful that the technology 
could have supported a larger 
one,” says the archivist. 


Photocopy Permission Permission is granted by Popular 
Science for libraries and others registered with the 
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Discover The Doral Difference. 


To become eligible for exciting offers from 
Doral, call us at 1-800-743- 6725. 


OFFER RESTRICTED TO SMOKERS 21 YEARS OF AGE OR OLDER. 
MANUFACTURER'S OFFER. OTHER RESTRICTIONS APPLY. 


13 ma. “tar”, 0.8 mg. nicotine av. per cigarette by FTC method 
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100,000 MILES. 


You ll like the sound of this: You 


сап go up to 100,000 miles before the 


first scheduled tune-up with a Vortec 


engine in a Full-Size Chevy” Truck: 


Hardworking, long-playing. 


Chevy. 
a 1 most dependable, longest-lasting 
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DANGER 
VACCINE 
LOSING IN 
ON A CURE 
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